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/ BSM-11 is highly effective in 


controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 


added to the systems directly 
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from the drums. 


It has been demonstrated in many 

tanneries that the synergistic 
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fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 
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technical assistance on the most 
effective use of BSM-11 


in your process. 
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Diamond offers uniformity— 
shipment after shipment after shipment 


That’s why tanners who deal with DiamMonp 
are sure they get consistently dependable 
chemicals. Use these chemicals with uni- 
form process controls—and you produce 
top-grade leather at lowest cost. 

All Diamonp chemicals, including those 
made for the leather industry—Tanolin® 
fat liquors, bichromates or neutralizers— 
are accurately prepared by technicians 
trained in chemical quality control. 

Profit now from Di1amonp consistency. 
We offer quick delivery from strategically 


located warehouse stocks, nine convenient 


sales offices, and helpful counsel from your 
nearby DrIaAmMonp representative. He’s 
skilled in leather chemistry and backed by 
D1amonp’s technical staff. Diamonp ALKALI 
Company, 300 Union Commerce Building, 
Cleveland 14, Ohio. - 
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ARKO BASE C 

a superior suede oil— 

produces soft, mellow 

leather with a tight, round 

feel, and well nourished nap 
without excess sheen; does 
not mark up when rubbed 


ARKO FAT LIQUOR GPS 


gives a tight, soft feel to white or light colored 


Teathers—garment sheep or side leathers; 
soft shoe uppers and chrome linings 


ARKO FAT LIQUOR LC 
for a light, fluffy feel on white or light colored 
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blend with Arko Fat Liquor GPS to produce 
soft, clean leathers with tight, fine break 


ARKO FAT LIQUOR LM 
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; garment leathers 

rich blend of marine and cocoanut oils 
with added moellon 
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Rohm & Haas Prima white finish is excellent for the quality finishing of smooth white 
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finishing leather because it— 
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Promotes better flexibility in leather 


e Contains a special new pigment grind as 
well as new binder Provides excellent flow-out—virtually no 
streaking 


e Affords leather a greater resistance to wash- Shows fine coverage—usually needs fewer 
ing—without the use of lac quers coats 


Why not investigate PRIMAL white finish? It may provide you with the solution to your 
particular leather finishing problems. For more valuable details about Prima. white 
finish and other leather chemicals and services, write to Leather Chemicals Department 
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Consult 
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Tanning, Dyeing, Processing 
and Finishing problems 
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the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as "old 


friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, and frequently leading the 
way to, new progress in tanning, brings you the 
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attest to the appreciation of the industry for the 
comprehensiveness and thoroughness of our research and 
technical facilities enjoyed by our customers. 


Not only are we importers but we are manufacturers and 
processors of practically every well-known and reputable 
tanning extract and dyewood...to meet the individual 
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Always, your dependable source of supply ... prompt delivery 
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Unhair with sodium sulfhydrate 
for tighter, smoother grain 


When you get the keratin out of a 
hide or skin without disturbing its 
collagen you come up with a strong- 
er, tighter leather. 

Sodium sulfhydrate lets you do 
this. It reacts chemically with kera- 
tin, changing it to a form that alkali 
dissolves or destroys swiftly. 

Sodium sulfhydrate sets up no re- 
action with the collagen, so you get 
maximum separation with a mini- 
mum of swelling. Saves money, too. 


HOOKER CHEMICAL CORPORATION 
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You need only six pounds of sodium 
sulfhydrate to get the same sulfidity 
obtained with ten pounds of sodium 
sulfide. And you get only half as 
much sodium alkalinity. 

This means you get a safer bath 
and you have to store less chemical 

. up to 40% less. 

Find out more about how tanners 
are saving money and getting better 
leather to boot by sending for our 
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FROM SOCONY MOBIL RESEARCH. .. 


Mobiltan 
za 


Specifically developed for fat-liquoring of 
pasted-side upper leather! 


Mobiltan 275 is a carefully compounded, 
relatively complete fat-liquor that will 
give excellent results in both full and cor- 
rected grains of pasted-side upper leather. 
Years of research and exhaustive field 
testing have resulted in a compound with 
these desirable properties: 
Non-oxidizing and light fast 


Controlled penetration for balanced 
lubrication 

Forms a stable emulsion at normal 
operating temperatures 

Exhausts readily with normal 
running time 


Compatible with resin re-tannages 
Low moisture content 


For more information on how Mobiltan 
275 can improve your production and cut 
graph illustrates controlled your operating costs, contact your Socony 
penetration of Mobiltan ‘ Mobil wae ntative 
275. Special qualities permit — E 
surface nourishment and 
enough penetration to give 
the desired mellowness Ja 


Cross-section photomicro- 


Mobiltan 275 in solution shows 
an alkaline pH reading — truly 
. an alkaline fat-liquor 


[Mabil] Finst. choice with lawnenrs cimce 1866 


Socony Mobil Oil Company, Inc., Tanners Division, 150 E. 42nd St., N. Y. 17, N.Y. 
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PINCH CLAMPS 


For quick, convenient and safe 
mounting and dismantling of ap- 
paratus with spherical inter- 
changeable ground glass joints. 


THOMAS PINCH CLAMPS (Patented). For use on 
spherical ball-and-socket and most semi-ball glass 
joints. Of brass, with smooth, black, corrosion re- 
sistant finish, and with strong, spring closed, forked 
jaws. With the two parts of the glass joint held in 
one hand, and the Clamp held between thumb and 
forefinger of the other hand, the Clamp can be 
quickly slipped over the joint. When pressure is 
released, the two parts are held securely by the 
spring. 

Size No. 7 was designed especially for use with 
microchemical glassware. Sizes 28 to 75, inclusive, 
are provided with a screw locking device in addi- 
tion to the spiral spring. Size 102 has flat hinge and 
spiral spring between the upper and lower jaws 
which permit adjustment of the clamp over the 
joint with one hand. Two slotted posts, each fitted 
with hinged screw and knurled head nut, are pro- 
vided at the mouth of the forked jaws to lock the 
clamp securely in position. 

A considerable load can be suspended from the 
joint without danger of leakage. However, the 
Clamps are designed primarily for securing the 
joint and are not intended to replace the usual 
clamps, rings, tripods, etc., as ordinarily used for 
supporting glassware assemblies. 

The use of these Clamps adds greatly to the 
convenience and speed of mounting and dismant- 
ling glass apparatus with spherical interchangeable 
ground joints, and reduces the possibility of 
breakage in handling. 


Appeorance of Sizes 12 ond } 
Joint held securely by 


Method of attaching to joint 
Parts held securely by spring 
upon release of finger pressure 


Appearance of Sizes 28 to 75, 
incl., with locking device screwed 
into position 


3241. Pinch Clamps, Thomas, as above described. The size number indicates the 
diameter in millimeters of the ball over which the Clamp fits. Sizes 7 to 65 inclusive 
are packed in cartons of 12; size 75, in cartons of 6; size 102, in cartons of 4. 


Size number 7 12 18 28 35 


.85 1.00 1.70 2.20 


one size only; 15% discount in lots of 72, 2 
one size or assorted, in carton untis, 


65 102 


3.90 4.70 6.00 13.30 


1% discount in lots of 144, 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT 3RD * PHILADELPHIA 5B, PA. 
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QUALITY OF HIDE RAW STOCK 


VARIOUS FACTORS RELATING TO QUALITY OF 
HIDE RAW STOCK FOR TANNERIES* 


“. J. SrRANDINE and F. G. Connick 


Swift & Company 
Chicago, Il. 


ABSTRACT 


The effects of brining, as compared to ordinary green-salting, have 
been studied in large-scale curing tests. There is no significant 
difference in shrink or in leather vield, but brining brings about a 
more rapid cure, especially if the skins are fleshed first. Brined 
hides are cleaner than green-salted hides and are almost free from so- 
called salt stains, salt pits, and raw spots. 

x x» ne 
INTRODUCTION 

Except for a relatively small percentage of fresh hides processed without 
curing, hides delivered to tanneries have been cured by either a brining 
process or by green-salting with rock salt. In both methods of curing a cer- 
tain percentage of moisture and soluble protein is removed while salt is ab- 
sorbed. Both kinds of cured hides produce good leather, but an increasing 
number of reports in the literature indicate that brined hides are superior 
in quality to green-salted hides, resulting in higher leather yields, reduced 
number of salt stains, and superior general quality of leather. In spite of 
these repeated reports in the literature, some questions still arise as to the 
advantage of brined hides as tannery raw stock. 


The present paper reviews the two methods of curing hides and presents 


observations and results of laboratory tests as well as results from test packs 


sent to various tanneries. 

Hausam (5, 6), DeBeukelaer (9), and Hauck and Lollar (4) have presented 
excellent reviews of the literature on curing of hides and skins. This litera- 
ture has been concerned with the role of salt, preserving additives, bacterial 
growth on hides, and storage problems. Relatively few reports in the litera- 
ture have compared the yields or quality of leather from brined and green- 
salted hides. In one of the early investigations McLaughlin and Theis (8 
reported that hides cured by brining followed by salting produced a greater 
weight of leather and leather which was thicker and firmer than that from 
green-salted hides. DeBeukelaer (1) pointed out that brined hides (Heavy 
Colorado) produced higher white-weight gains and that the resulting leather 
was free of so-called salt stains. 


*Presented at the Fifty-fourth Annual ALCA Meeting 
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COMPARISON OF GREEN-SALTING AND BRINING 


In conventional green-salting, the hides are spread flesh-side up in a pack, 
and a layer of salt is spread over the flesh surface. The salt slowly dissolves 
in the hide moisture, producing the curing brine which soaks into the hide 
while the excess brine with blood runs off. To prevent too great a run-off 
of brine and to insure uniform cure to all parts of the hide, the packs are 
built with a slope and the outer edges of hides are folded, producing a re- 
taining wall which delays the run-off of brine. Successive lavers of salt and 
hides are added to the pack until a height of 4 to 5 feet is obtained. Since the 
salt dissolves slowly and is absorbed only by diffusion, these hides usually 
remain in pack a considerable time to insure satisfactory and uniform curing. 
lhe usual practice is to keep the hides in pack 30 days. 

In brine-curing, the hides are placed in a vat of saturated brine, which 
comes in contact immediately with all parts of the hide. The hides are 
agitated, bringing fresh saturated brine in contact with both the flesh and 
grain surfaces. The brine is kept saturated by circulating the brine through 
a salt-box or Lixator, or by having excess salt in the brining vat. Keeping 
the brine saturated and the hides agitated is of utmost importance if the 
hides are to be rapidly and uniformly saturated with salt. After 16-24 hours 
in the saturated brine the hides are removed, drained, and then placed in a 
pack. No further salting is necessary, and the excess brine slowly drains 
from the pack. After draining for a few days, the hides are ready for bund- 
ling for shipment. At some plants the brined hides are allowed to drain in a 
steep bank or over a rack from 12-24 hours, after which they are bundled 
for shipment. 

During brining, considerable dirt, clay, manure, and urine are removed, 
resulting in cleaner hides. Since the hides are floating freely in the brine and 


are not held flat as when in a pack, the hides will contract in area and appear 


plumper than similar hides held flat in a pack. When put back into soak at 
the tannery, the brined hides will resume their original area. Thus, brined 
hides may appear plumper in the cured state. 

Typical analyses from the bend area of unfleshed brined and green-salted 
hides produced by commercial methods of handling are shown in Table I. 
The brined hides were brined overnight, drained a few hours, and held in 
pack at least 30 days, while the green-salted hides were in pack at least 
30) days. 

Numerous analyses have shown that brined hides contain as much salt 


as green-salted hides and are as fully saturated with salt. 


RELATIONSHIP BETWEEN THE LENGTH OF TIME BRINED HIDES ARE HELD 
IN PACK AND THE RESULTING SHRINK AND LEATHER YIELD 


Four test lots of native steerhides were weighed after trimming, brined 
overnight in saturated brine, and put into conventional packs for draining. 
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TABLE | 


COMPARATIVE ANALYSES OF BRINED AND GREEN-SALTED 
STEER HIDES AT TIME OF SHIPMENT 


Av. © HO 
Av. % NaCl 
Ratio HeO/NaCl 
NaCl in the solutior 
in hides, % 
Saturation, © 90.3 


lime in pack 10 weeks 


Each pack contained approximately 800 hides. After being held in storage 


for 2, +, 6, and 8 weeks, the packs were shipped to a tannery for processing. 


All test packs were given identical processing at the tannery, being vegetable- 
tanned for belting leather. Data on shrinks after brining and storage as 
well as the leather vields are given in Table II. 

The results in Table I] demonstrate that very little difference in shrink 
was obtained in the packs held in storage for 2, 4, 6, or 8 weeks. This indi- 
cates that brined hides are well-cured and ready for shipment after being held 
in pack for two weeks after the overnight brining period. The tannery 
results indicated that no significant difference in leather yield on the four 
test lots w as obtained. ‘| he tannery report also showed that all the lots were 
well-cured and in excellent condition. 


TABLE II 


COMPARISON OF SHRINK AND LEATHER YIELDS ON BRINED 
HIDES HELD FOR VARIOUS TIMES PRIOR TO SHIPMENT 


H 
6 Week 


No. of hides SOX 
Total green wt. (Ib 58,800 58,3 
lotal net shipping wt 46,516 46,090 
Loss in weight (lb 12,284 12,268 
Shrinkage, “7 20.90 1 
White-wt. vield, ©, 98 29 
Total yield based o1 

shipping wt., ‘; 61.95 
Total vield based o1 

white wt., “% 63.02 63.64 
lotal yield based on 

blood wt. less manures, ‘ 19 01 49.18 
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COMPARISON OF LEATHER YIELDS FROM 
BRINED AND GREEN-SALTED HIDES 


Four test packs, one of brined cowhides, one of brined steerhides, one of 
green-salted cowhides, and one of green-salted steerhides, were put down. 
In selecting the test lots, each purchase lot of steers or cows was divided 


equally so that alternate hides went into the brined test lot or the green- 


salted test lot. Test lots were held under similar conditions of pressure 


height of pack), temperature (60° F.), and time (30 days). After storage 
the hides were taken up, bundled, and shipped to a tannery for processing. 


TABLE II] 


COMPARATIVE CURING SHRINKS AND LEATHER YIELDS ON 
BRINED AND GREEN-SALTED STEERHIDES AND COWHIDES 


No. of hides 600 600 801 

Total green wt. (Ib 51,330 51,27 55,32: 55,111 

Gross shipping wt. (Ib 41,344 $1,037 } $4,198 

Net shipping wt. (lb 39,844 $1,037 4 14,198 

Shrinkage (Ib 11,486 10,234 11,289 10,913 

Shrinkage, “% 

White weight, ‘ 

Actual yield, 

Actual yield (based on equal 
shrinkage of 18.0%), % 70.22 69 46 7 72.42 


2.38 19.96 20.40 19.80 
» 22 69.13 70.95 68 .07 


4.18 71.16 74.13 74.05 


) 
j 
‘ 


The data obtained trom the tests (Table II1) indicated that the hides 
from all the packs were well-cured, had satisfactory shrinks, and produced 
good yields of leather. When calculated on an equal shrink basis, the brined 
steerhides showed 0.76°% less yield than the green-salted steerhides, while 
the brined cowhides showed 0.46°7 greater yield than the green-salted cow- 
hides. The tannery report indicated that as far as the quality and selection 
of leather from the four lots were concerned, the brined lots were superior or 
equal to the green-salted hides. 


EFFECT OF FLESHING OF HIDES PRIOR TO CURING 


Pieces of fresh steerhide were hand-fleshed and brined in saturated brine 
and compared with adjacent pieces which were unfleshed. The hide pieces 
were brined at 65°-—70° F. in saturated brine with excess salt present and with 
intermittent agitation, using a ratio of four parts by weight of brine to one 
part of hide. Results of various brining tests on fleshed and unfleshed hide 
pieces are shown in Table IV. 
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TABLE IV 
EFFECT OF FLESHING ON BRINING SHRINKS OF FRESH STEERHIDE 


Average of 4 Tests) 


Brining 
Time 


4 hr 
8 hr 
12 hr 
hr. 
hr. 
hr. 


*Average percentage of fleshir mpared to unfleshed weight 16.5 


Results in Table IV are based on weights of laboratory-test hide pieces 
after draining for one hour after brining. In actual commercial practice, hides 
are bank-drained 12-24 hours or are put into packs for from 2 to 8 weeks. 
This results in additional shrinks due to draining and to the pressure caused 
by the weight of a pack. After two weeks in a pack very little additional 
shrink occurs (Table II). These relationships in shrink are shown in Fig. 1. 


25 |— 


SHRINK 


% 


o FLESHED 
e UNFLESHED 


3 8 2 is 20 
HOURS 


FIGURE 1.—Percent shrink during brining of fleshed and untleshed hides Based on 
unwashed green weight 
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% OF SATURATION 


o FLESHED 
e UNFLESHED 


l2 6 20 24 
HOURS 


FIGURE 2 Effect of fleshing prior to curing on salt saturation in brined hides. 


\nalyses of the brined hide pieces (laboratory tests) with and without 
Heshing prior to brining are shown in Table V and Fig. 2. A representative 


half of each of the samples of the unfleshed hide pieces was fleshed after 


brining, the remaining collagenous portion being analyzed for salt and 


moisture for comparison with the unfleshed portion. 


TABLE V 
\NALYSIS OF FLESHED AND UNFLESHED BRINED HIDES 


Average of 4 Tests 
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\fter 24 hours of brining and 1| hour of draining, the liquid in fleshed hide 
pieces had an average salt saturation of 77.7°7 while the unfleshed pieces 
averaged only 54.9°7 saturation. The liquid in the dermal or collagenous 
portion of the skin was 51.8°; saturated with salt, or only slightly less than 
the whole unfleshed hide. These results demonstrate that adipose tissue 
on the hides delays the absorption of salt, whereas fleshing prior to curing 
increases the rate of salt absorption. It should be pointed out that these 
laboratory tests differ from commercial brining practices in that the lab- 
oratory samples were analyzed after one hour of draining whereas commer- 
cially brined hides are drained 24 hours or longer. In commercial brining of 
hides, the hides are agitated continuously during the early part of the brining 


period and intermittently a portion of each succeeding hour. 


MISCELLANEOUS OBSERVATIONS ON CURED HIDES 


Contamination after curing. —From time to time tanners encounter 
stains or discoloration in a small percentage of the hides after unhairing or 
tanning. Spectrographic analyses of these discolored areas have shown the 
presence of iron, lead, and other heavy metal salts, which have sometimes 
been traced back to contamination of the hides in the cars during shipment. 
\ thin inconspicuous layer of contaminating dust on the floor or sides of a 
car may be sufficient to result in serious discoloration of the hides when sul- 
hded or tanned. Shipment of hides in cars which have previously been used 
to ship creosote-impregnated posts or ties has also been known to result in 


permanent stains in the leather. 


So-called salt-stains.—-Considerable reference is made in the literature 
to discolorations in leather supposedly caused by certain strains of bacteria 
or to traces of impurities in the salt, e.g., calcium, magnesium, or iron. Test 


hides were cured with NaCl to which the above chemicals were added. Hides 


were held at 100°F. in sealed jars for 4 months, opened regularly for inspec- 


tion, and at the end of the test, soaked, limed and sulhded, and unhaired. 
Only the hides cured with salt plus added iron salts showed any discoloration 
or spots. 

\ report from a heavy sole leather tanner on 100 shipments of brined hides 
and green-salted hides shows that of 83 salted shipments only 3 were free of 
“salt stains” in some degree while no ‘“‘salt stains’” were found in any of the 
17 brined shipments. 

To quote this tanner, “Brine-cured hides rarely show any ‘salt-stains’ 
whereas salt-cured hides are rarely completely without some ‘salt-stains’. 
This, to me, is sufficient evidence to state flatly that the chance of ‘salt- 
stains’ is almost eliminated by brine-curing.” 

(nother tanner says, “Speaking from the standpoint of side leather oper- 


tions, we see no salt pits or salt stains on brine-cured hides.’ 
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‘*Salt-pits’’ or low spots.—-Heavy-leather tanners are often plagued 
with a condition in the finished leather in which a small percentage of the 
leather appears to be pitted or to have small depressions or low spots. These 
have been attributed to large rock salt crystals or pieces of shale in the rock 
salt which became pressed into the hide by the weight of the hides above it 
in the pack. Impressions from the salt and shale can be observed in green- 
salted hides coming out of pack, but after soaking, liming, and unhairing, 
these marks disappear. A tanner who uses both green-salted and brined 


hides had this to say about the percentage of “salt-pits’”’ in brined hides: 


‘The percent (in brined hides) is very small, but it is there occasionally, 


which proves to me the term salt-pit is incorrect. Here again I would say 
that brine-curing helps to minimize low-spot damage.’’ Apparently some 
factor other than salt or shale is responsible for the low-spot damage. More 
work is needed to clarify this problem. 


Raw untanned layers.-— Another defect in heavy leather 1s the presence 
of raw untanned layers in the center of the hide, which become apparent 
when the hide is cut into soles or buffed for belting. Examination of the cut 
surface shows that the tan liquors failed to strike through completely, leaving 
dried raw areas not reached by the tannin that penetrated from both the 
grain and flesh sides. Some tanners have attempted to correlate this condi- 
tion with similar layers in unhaired hides where the lime failed to penetrate 
completely and resulted in difficult unhairing of patches of hair. A report 
from a tanner states, “We are less prone to have the condition show up in 
brined hides, and the possibility is further reduced by green-fleshing”’. 


DISCUSSION 


When is a hide fully cured? A hide can be said to be satisfactorily 
cured when the collagenous portions of the hide can be held without de- 
terioration and subsequently processed into satisfactory leather. A fully 
cured hide will have sufficient salt and a sufficiently reduced moisture con- 
tent so that bacterial growth and autolytic enzyme activity are retarded o1 
inhibited. Numerous analyses as well as the data submitted in this report 
demonstrate that hides properly brine-cured contain as high a level of salt 
concentration as green-salted hides. Tancous (12) reported that brined 
hides had higher moisture content and lower salt content than green-salted 
hides. This may happen if excess salt is not present with the brine to keep 
the brine saturated at all times. Agitation is also required if near-saturation 
of brine in the hides is to be attained. 

Cured hides (85-100 saturated with salt) can be stored for long periods 
of time, depending upon the degree of salt saturation in the hides and de- 
pending upon the temperature and humidity of storage (Koppenhoeffer 


and Somer, 7). Higher temperatures and humidities are favorable for bac- 
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terial growth, especially for the salt-tolerant bacteria. It is not the per- 


centage of salt or moisture that is important in determining bacterial growth 
but the degree of saturation of the brine in the cured hides. Stuart and 
Frey (10) reported that bacterial growth on hides increased rapidly when 
the moisture content of the hides increased above 49.2°7, (83.3°;) saturated). 
However, as the moisture content increased, the percentage of salt decreased, 
resulting in brines in the hide which were only 77.3% and 75.4°% saturated. 
Keeping the moisture in the hide saturated with salt will retard bacterial 
growth. 


Curing and enzyme activity.—Saturating the hide moisture with salt 
appears to have an inhibiting effect upon the natural autolytic enzymes 
present in the hide. These enzymes may be proteolytic such as the cathepsin 
complex (Fruton et. a/., 2, 3) or lypolytic. Since enzymes are protein in 
nature, it may be that the enzymes are “‘salted-out” or inactivated when the 
salt concentration reaches a certain level in the hide. Bacterial growth may 
result in the production of various enzymes, some of which may attack the 
collagen (collagenases) whereas others may attack globular proteins or fats 

Enzymatic attack resulting in “hair slip” will not always be indicative of 
deleterious action on collagen, since “hair-slipped’”’ hides often produce 
leather with satisfactory grain, break, and strength. At other times appar- 
ently collagenase activity has been present, since the skin is very weak and 
can be torn easily, although no apparent hair slip is observed. It should be 
pointed out that various enzymes may be present in cured hides, but that 
hides fully saturated with brine are less susceptible to enzyme and bacterial 
attack, especially if the hides are stored at low temperatures and humidities. 

Small quantities of preservatives added to the brine kill or inhibit the 
growth of bacteria and molds, whereas certain salts inactivate the natural 
autolytic enzymes in the skin, thus increasing the storage life of the hides 
Various oxidizing agents such as sodium hypochlorite, hydrogen peroxide. 
and perborates have been used in the past. Many salts such as borax, sodium 
silicofluoride, sodium fluoride, sodium carbonate, zinc oxide, and zinc sulfate 
have been recommended. Numerous halogenated phenolic derivatives have 
been reported as having beneficial effects in hide-brining. It appears that 
very few if any of the known chemicals when used in economical quantities 
in hide brine will inhibit or destroy all strains of bacteria and molds. Some 


chemicals appear to inhibit molds better than bacteria or vice versa 


Fleshing.-—The amount of subcutaneous fatty tissue adhering to a hide 
varies with the “take-off” and with the condition or “finish” of the cattle 
from which the hide was removed. Theoretically, fatty tissue should retard 
salt absorption but not completely stop it, since fatty tissue is not solid fat 
but contains significant amounts of moisture (159% to 40%) in the fat cell 


walls and in the connective tissues between the fat cells. Salt dissolves in 
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the moisture of the adipose tissue and slowly but eventually diffuses into the 
dermis and epidermis of the hide. Stuart and Frey (11) reported that fat 
tissue on hides retarded the absorption of salt during green-salting, while 
our tests reported here indicate that the same is true for brine-curing but 
to a much smaller degree. Their results on green-salting indicated that the 
unfleshed green-salted hides were 40.0°7, saturated with salt after 24 hours 
of green-salting compared with the fleshed green-salted hides which were 
81.407 saturated. Our results show that the unfleshed brined hides and 
fleshed brined hides were 54.9°% and 77.7°% saturated respectively after 
24 hours of brining. The difference in the effect of adipose tissue in retarding 
salt absorption during brining and green-salting is explainable on the basis 
that in brining, the hides are immediately exposed to saturated brine, whereas 
in green-salting, the salt must dissolve without the aid of any agitation before 
it can start to penetrate the adipose tissue. This again illustrates the ad- 
vantage of brine-curing over green-salting of hides, which always contain 
a certain amount of adipose tissue. 


Brining, green-salting, and leather yields.—-Since leather yield is 
based on the invoiced weight, it will be directly related to the shrink (moisture 
and dirt loss) of the hides during curing. The greater the quantity of ex- 


traneous material (dirt, manure, moisture etc.) removed from the hides, the 
greater will be the shrink and the yield of leather. When hides are given 
equal shrink, the yield of leather from brined hides will equal that of green- 
salted hides 


CONCLUSIONS 


Brined hides held in pack show very little increase in shrink after two 
weeks storage, and this small increase in shrink is reflected in a small 
increase in leather yield. 

Comparison of results of brined and green-salted steerhides and cow- 
hides shows no significant difference in shrink or in the yield of leather. 
Brining removes much of the dirt adhering to the hair side of a hide 
resulting in cleaner hides and less extraneous material to ship. 

Fleshing hides prior to brine-curing increases the rate of salt absorption. 
Preservatives added to brine increase the storage life of hides by in- 
hibiting bacterial growth and autolytic enzyme activity. 

Certain stains in hides are attributable to contamination during shipment. 
So-called salt-stains, salt-pits, and raw spots are absent or nearly absent 
from brine-cured hides. 
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DISCUSSION 


Dr. T. C. THorsTENSEN (Lowell Technological Institute Research Foun- 
dation): Dr. Strandine defined cure in his paper by saying, “A hide can 
be said to be satisfactorily cured when the collagenous portions of the hide 
can be held without deterioration and subsequently processed into satis- 
factory leather.”” During the past few vears, particularly the last ten or so, 
labor costs have gone up considerably. Our hides have become larger and 
thicker and much more full of fat. Also, there has been a great desire for 
economic reasons to get a fast turnover and reduction of inventories. These 


factors must inevitably result in poorer cure. This has been evidenced by 


hair slip, veininess, loose break, weak leather, and in some cases, rotten spots. 


During the recent meeting of the National Hide Association in Florida, 
some very strong statements were made by tanners concerning the advantages 
of brine-cured hides. Since brine-curing benefits both the packer and the 
tanner alike, we can expect to see much more of it in the future. 

Dr. Strandine has shown us some very interesting data. I[ was particu- 
larly interested in the laboratory investigation of the effects of fleshing. These 
data show that you get a faster cure and better penetration of the salt with 
the fleshed hide. The question comes to mind as to whether demanuring, 
trimming, and fleshing, followed by a conventional cure, would not possibly 
be of value. I wonder if that has been considered at all by any of the packers, 
since it would result in a labor saving for the tanner, give better cure, and 
reduce shipping costs. 
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I would like to question the tanners present, and also Dr. Strandine, about 
the soaking of brined hides. Do you find that brined hides behave differently 
in your soak and in your processing? Or do you process them the same as 
green-salted hides? If there are differences, what are they? 


Dk. STRANDINE: To answer Dr. Thorstensen’s first question, | agree with 
him that it certainly would be advantageous to have fleshed hides which 
are green-salted or brined—primarily brined. Our company at one plant 
has done some work on the fleshing of hides followed by a brine cure. These 


hides were cured very well and resulted in satisfactory leather. We are at 


the present time contemplating going to a second plant where we will flesh 
hides and follow with brine-curing. But I cannot speak from any experience 


about the process of fleshing followed by conventional green-salting. Maybe 
somebody else here can answer that question. 


Dk. THORSTENSEN: Very possibly the process has not been considered at 
all. It is just an idea that occurred to me. The second question I asked the 
tanners present, and also you, Dr. Strandine, concerns the processing of 
brined hides as compared with green-salted hides in the tannery. Is there a 
difference in the plumping that takes place in the soaking, and are different 
soak methods needed or recommended? 


Dk. STRANDINE: | have not had too much tannery experience, but I have 
heard from one source that where they do handle brined hides, the brined 
hides seem to soak back faster than the green-salted hides, and they also 
can shorten their liming times somewhat. As | say, this is not from personal 
experience. It is just from hearsay. And I personally would be interested 
to hear what some tanners can say on that subject, because from time to 
time people ask us if they should handle brined hides differently at the 
tannery than they handle green-salted hides. 


G. Wavrer Scuuitz (Elkland Leather Co., Elkland, Pennsylvania): 
May I make a statement at this time rather than answer the question? 
| do not think anyone will deny that brining offers better possibilities than 
the conventional green-salting, as witness the frigorifico hides we had before 
World War II, which left little to be desired as raw material. But my ex- 
perience with domestic brined hides over the last two years has been highly 
unsatisfactory. I would say they were little if any better—-some probably 
not as good—as so-called small-packer cure. 


| have tried to find an explanation for this, because | did participate in 
some of the tests that Dr. DeBeukelaer made some years ago, when brined 
hides were produced that were an improvement over regular green-salted 


hides. Anyone who has had experience in converting pilot-plant tests into 
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factory operation knows that he does not always get what he wants, which 
may explain the undesirable characteristics that we have in commercial brine- 
cured hides today. They are not cured to the extent that they should be. 
We have found that just in transporting them to the tannery, which may 
mean a week in a boxcar, they will show evidence of decomposition on 
arrival. They will be slippery, with the hair loosened, and in some cases 
will show actual grain damage. 


Normally, we want a cured hide that will keep. at least three months with- 
out any deterioration. If the so-called brine-cured hides are processed im- 
mediately on arrival at the tannery, they may not show any salt stain o1 
other damage unless they have deteriorated in transit. The same result can 
be had with fresh hides—if they are processed quickly enough to avoid de- 
terioration. My personal impression 1S that these brined hides are not 
dehydrated sufficiently to effect a satisfactory cure. 


Dr. STRANDINE: | would like to ask Mr. Schultz if any analysis for salt 
and moisture was made of these hides that you said did not hold up during 
shipment. If they did not keep during shipment, it would indicate to me that 
they had not been properly cured—that there had been some slip-up some- 
where. We have found that when hides are properly cured, you can store 
them for years. We have many customers who have used brined hides 
repeatedly over the last 20 years and have found them satisfactory. I think 
Dr. DeBeukelaer reported on tests in which brined hides were stored for 
hve years with very little change. Of course these were stored under re- 


frigerated conditions and not shipping-car conditions. 


Mr. Scuuttz: All brined hides that we have worked, off and on over 
the past several years, have shown that they have to be soaked promptly 
to avoid undesirable results. 


C. Davin Witson (Fred Rueping Leather Company): Using percent 
saturation as a criterion, can I conclude from Table VI that 24 hours of 
brining is not enough? 


Dr. STRANDINE: No, in commercial brine-curing where the hides are 
agitated and the brine is kept saturated, 24 hours of brining will result in 
high enough salt saturation to result in a good cure. It should be pointed 
out that the particular test reported here was done in the laboratory. The 
analysis was made after the hides had been brined for 24 hours with inter- 
mittent agitation and given a one-hour drain. However, in commercial 
practice, as shown in the first slide, you will notice that we had from 90 
to 99% saturation. Longer agitation, such as obtained in commercial brin- 


ing, will result in a higher percentage of saturation than intermittent agita- 
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tion in the laboratory. Analyses of a hide after one hour of draining and 
after 24 hours of draining will also show some differences. These laboratory 
tests were made to study the relative effects of the fleshing; in other words, 
to see what effect the fat had on the rate of salt absorption. 


Dr. Lottar (Tanners’ Council Laboratory, University of Cincinnati): 
Dr. Thorstensen, | would like to comment on a bit of auxiliary information in 
this regard. From analyses made on hides commercially cured in the newer 
vat-brining process, on defleshed hides, it has been my observation that 
24 hours is not sufficient and that 48 hours is necessary under those condi- 
tions; there is an increase in the amount of salt in the hide from 24 to 36 to 
#8 hours of holding in the vat. I do not want to compare that to the older 
brine-curing process. | am talking specifically about the vat-brining which 
has come into use more recently. 


Dr. THORSTENSEN: It seems to me we are talking here of a laboratory 
test. We should not overlook that fact. 


Dk. STRANDINE: Also, in commenting about the newer 48-hour vat- 
processing that Dr. Lollar spoke about, it should be pointed out that in that 


process there is no agitation of the hides whatsoever. The hides are merely 


placed in the saturated brine with layers of salt. And a longer brining period 
is required than in a process where the hides are agitated. 


Dr. Lottar: | should also have said that I found 48 hours does give 
complete saturation. 


Haro_p BEeRNaRD (G. Levor & Company): When you compared the green- 
salt and brine methods of salting, you failed to state whether you used rock 
salt or evaporated salt in your comparisons. You get a lot of stains of iron 
and such from rock salt but not from evaporated salt. Have you made any 
comparisons between the two methods of green-salting? 


Dr. STRANDINE: No. In the tests on green-salting we used a heavy rock 
salt. We did not use any evaporated salt. 


Mr. Wuitmore: We ran some of those hides—the ones that Dr. Strandine 
mentioned that were stored as long as five years. They did not work satis- 
factorily in the plant. They did not swell up in the limes, and we could not 
get a satisfactory fleshing job. I don’t know what happened. But some- 
thing happened to the fibers, particularly the flesh fibers, during the storage 
time. 
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Mr. Scuuttz: In the first tabulation that Dr. Strandine put on the screen. 
there was a yield of 61 to 63%. That is not a good yield on any type of hide. 
Even mid-winter hides ought to make a better yield than that. 


Dr. THorsTENSEN: That vield was equivalent for both cures. Whether 
the figure is high or low it should be about the same. 


Dr. Turtey: You asked about any necessary differences in the processing 
of brined hides. What Mr. Whitmore mentioned just now reminded me of 


an interesting phenomenon I came across a year ago. In one tannery it was 


the custom to wash green-salted hides about twenty minutes in a drum, 
flesh, and then put into the lime. Well, some brined hides were put through 


the same process, and the effect was amazing. I suppose because they were 
more dehydrated, the twenty minutes was not sufficient time for the fibers 
to come back and make a uniform soaking job. When the skins went through 
the fleshing machine, there was a corrugated effect —where the hbers had 
either swollen or not swollen back again. In this case it was necessary to 
increase the first soaking time very considerably. 


Tuomas Brairk (Saxe Cutch Corporation : 1 would like to answer a 
question that Dr. Thorstensen asked before, about whether it is necessary 
to change the soaking. In a couple of experiences with brined hides we 
found it was not necessary to soak at all—yjust wash the salt out, drain the 
paddle, fill it up, and go right ahead with the sulfiding. But to corroborate 
what Dr. Schultz said, we did tnd quite a bit of deterioration on one or 
two packs 


Quick Tanning Process. The hides are subjected to the ordinary treatment in running 
water, and then placed in a fulling trough hermetically closed. The water in the trough 
contains to every 100 pounds of hides weighed as taken from the water, a solution of 30 
pounds of divi-divi, 20 pounds of bark of oak root, 30 pounds of alum, 65 pounds of acidu 
lated barley meal, and 1 pound of sulphate of copper. The hides in the fulling trough are 
frequently turned for 24 hours, and then brought together with the tanning fluid into an 
ordinary vat, where for 15 to 20 days they are taken out daily and then put back again 
After the expiration of this time they are put in tan in an ordinary pit, where they remain 
15 to 30 days, when they are finished. In place of divi-divi and bark of oak root other 
materials containing tannin may be used, and sulphate of alumina may be substituted for 
alum, and sulphate of zinc, sulphate of ammonia, or other sulphates for sulphate of copper, 
the characteristic feature of this process being the use of the tannin and alum at the same 
time and in presence of the sulphate of copper 

The Techno-Chemical Receipt Book. Philadelphia: Henry Carey Baird & Co., 1903. 





SOLE LEATHER TANNAGE WITH ALDEHYDES 


A RAPID SOLE LEATHER TANNAGE 
WITH ALDEHYDES* 


L. SELIGSBERGER, C. W. Mann, and H. CLayton 


Quartermaster Research and Engineering Center 


Natick, Massachusetts 


ABSTRACT 


A new method of tanning with aldehydes (1) pointed a way 
toward the making of sole leather by a rapid process in which con- 
ventional vegetable extracts could be partially or fully replaced by 
domestic materials. 

\fter adjusting the stock to the proper pH in the manner described 
previously, it is possible to reach a shrinkage temperature of 90°C. 
or higher in less than 24 hours by tanning with a mixture of glyoxal 
and formaldehyde. Afterwards, it takes only a few hours to ready 
the hides for immersion in rockers. Here the pretannage with 
aldehyde allows the use of tail liquors that are over 40° Barkometer 
strong and also heated to 120°F. In pilot-plant experiments, it 
took only 3 to 5 days to obtain full penetration. The largest of 


these experiments in which lignosulfonate alone was employed is 


discussed in detail. Chemical and physical data concerning the 
finished leather are also presented, together with some observations 
concerning storageability of leather produced in earlier tests. 

The new rapid tannage produces a flexible but sufficiently firm 
type of sole leather such as is in demand today, without a sacrifice 
of color or heat resistance. 


a ee ee 


INTRODUCTION 


In a previous paper describing new methods of tanning with aldehydes (1) 
the idea was advanced of employing these in combination tannages using 
either vegetable extracts or their substitutes and replacement materials. 
Experiments of this kind have been conducted mainly on heavy leather 
which is consumed by the Armed Services in large quantities as soling ma- 
terial. Since conventional leather of this type is for the most part tanned 
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with imported tanning materials, the U. S. Quartermaster Research & Engi- 
neering Center has a strong interest in developing alternate tannages which 
would reduce the reliance of our leather industry on imported tanning ma- 
terials. However, unless a new domestic tanning process offers immediate 
advantages, for instance by accelerating the tannage or by imparting new 
properties to the leather, prospects of arousing interest in it in peacetime 
are dubious. Fortunately, these prerequisites seem to be fulfilled in the 
present case. 


A number of tannery trials exploring the possibilities of starting the 
making of sole leather with an aldehyde tannage have been reported in 
Footwear and Leather Series Report No. 11, published recently (2). The ex- 
perience gained by this test series and by subsequent laboratory experiments 
served as the basis for a new set of pilot tests. This paper will describe only 
the final experiment, the largest of the four, made on 20 hides. It will stress 
the incidental benefits of the new tanning process to the tanner and also 
give a full account of the physical and chemical properties of the resulting 
leather. Preliminary data in regard to aging properties will be presented 
for sole leather produced in earlier tannery trials described in the report 
already mentioned (2 


EXPERIMENTAL 


An outline of the pilot-plant test is given in Table |. The tannage can 
be defined in short as a mixed aldehyde tannage followed by filling and 
loading with lignosulfonate only. The aldehydes employed were technical 


solutions of glyoxal and formaldehyde, in the ratio 6 to 1 which corresponds 


approximately to 5 to 1 for the pure aldehydes. The stock consisted of ten 


TABLE I 
OUTLINE OF RAPID SOLE LEATHER TANNAGE 


All quantities, unless otherwise stated, are based on 1000 1b. white-weight 


Alkalizing (in paddle 


Ratio, skin to liquor 
Temperature 
NaHCO; per 100 gal. 
Moles per liter 
NazCOs (per 100 gal 
Moles per liter 
Running schedule run 
stop 


run 
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TABLE I (Continued) 


Tannage (in drum 


Volume of alkalizing liquor transferred 

Temperature 

pH Value 

Normality (total alkali 

Glyoxal (30° 
in 4+ feeds 


Formaldehyde (36°,), minimum 


, in 10 gal. water at 75°F 


added with last glyoxal feed 

Running schedule run (1st feed 
rest 
run (2nd feed 
rest 
run (3rd feed 
rest 
run (4th feed 
rest 
run 

Drum speeds Ist day 
2nd day 


Final shrink temperature 


Lowering pH Value (in drum 


Discard one third of liquor 
Sulfuric acid 
Potal running time 


Final pH value (liquor 


Retannage (in rockers 


Panning material 


Ist Rocker 
Barkometer 
lemperature 
pH value 
Days in rocker 

2nd Rocker 
Barkometer 
lemperature 
pH value 


Days in rocker 


3rd Rocker 
Temperature (at start, falling to room temperature) 
Barkometer 


Days in rocker 


hr 
5 hr. 
hr. 
0 hr 
5 hr. 
5 hr. 
ernight 
0.75 hr. 
7-8 rpm 
17-19 rpm 
190°F 


Sodium salt of hard 


wood lignosulfonate 


45 
120°F. 
? .6 


I 


120° 
Liquor from 2nd rock 
er, not strengthened 


2 


3 
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sides taken after dehairing and fleshing, ten sides after bating, and the 
matching sides after further deliming in dilute acid. 

In the new tanning process the hides, according to Table I, pass through 
four stages. The first stage has the function of equilibrating the hide with 
a non-swelling alkalizing liquor as postulated in the original paper (1). In a 
sole leather tannery, because of the scarcity of drums, paddles were used for 
this treatment. The liquors were made up from sodium bicarbonate and soda 
ash in the ratio that they are present in sodium sesquicarbonate, 1.e., | mole 
NaHCO, to 1 mole Na.CO,. This latter compound may, of course, also be 


used. Other ratios of the two alkalies have been tried only experimentally. As 


lable I shows, the quantities employed corresponded to an initial normality 
of 1.8 with respect to total alkali and gave a pH of 9.5 and a normality of 1.6 
as de termine d by titration afte I equilibrium with the hide s was reached. How 
ever, in the interest of economy a normality of 1.2 has been successfully used 

In laboratory experiments the alkaline bath was re used 6 to Ss times with- 
out materially reducing the pH or impeding the tanning action. Its strength 
was brought up by simply adding dry sodium bicarbonate and soda ash, in 
the ratio + to 5, w hich is the same as 1n sodium sesquicarbon ite 

Che buffering capacity of bicarbonate prevents the glyoxal from under- 
going decomposition by the Cannizzaro reaction, which becomes prevalent 
at pH values above 9.5. For the same reason good lime removal by washing 
the dehaired or even the bated stock is beneficial. Since in the pilot-plant 
test under discussion some hide s were more thoroughly de limed than othe rs, 
the lime content of the glyoxal tanning bath was probably lower than it 
would have been in the presence of only unbated stock. Maintaining a 
temperature of less than 85°F. in the tan drums is essential for the success 
of the tannage In the light of evidence in the literature (3) it is not sur- 
prising that heating-up of the drums to 95°F. or more should be avoided. 
Practical steps to assure this ing lude d ke eping she lves and pegs in the drums 
at a minimum and moving the stock intermittently at low speed, as Table 
I shows 

The length of pretreatment required in a tannery (in paddles) for full 
penetration ot the hide s with alkali has not been investigated S\ stematically 
Instead, the alkalizing operation always was started on Friday, with oc- 
casional agitation over the week end In laboratory tests, however, some 
intermittent paddling at night Was sufficient to reach equilibrium within 
24 hours. On the other hand, this goal could be obtained in drums, in labora- 
tory as well as in tannery tests, by moving the stock at about 18 rpm for only 
21% hours on the first day and another hour the next morning. 

In earlier experiments with glyoxal the hides assumed a yellowish color 
in the outer layers but stayed cream-white in the center even though the 
shrinkage temperatures rose to 190°F. It was found, however, that by the 
addition of 1°). formaldehyde a uniform light color can be obtained through- 
out the heaviest part of the hide 
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Other acids besides sulfuric acid, notably formic and hydrochloric acid, 
have been used successfully during the third stage of the process for lowering 
the pH after the tannage. In earlier trials the spent liquor from the tannage 
was discarded before lowering the pH of the stock, and a freshly prepared 
sodium chloride or other salt solution was added prior to neutralizing the 
hides. It was found, however, that this step was unnecessary. The evo- 
lution of carbon dioxide during acidification can be better controlled in drums 
which are open on both sides. Caution is required to avoid losses in the tub 
Or damage to the drum. 


It is desirable to bring the pH down to the vicinity of the range prevalent 
in the rocker retannage, which is about 2.6. If the pH of the hides is lowered 
to 3.5 to 4.0, the pH of the rockers will not rise unduly. Exclusive of neces- 
sary steps to make the measurements, this pH can be reached within 2 hours. 
\nother half hour of drumming has essentially the purpose of making sure 
equilibrium has actually been attained. Once the proper amount of acid 
for a given load has been found, the sampling for pH measurements at fre- 


quent intervals can be dispensed with. In the final stages a single feed 


of acid must be no larger than 14°, on the white weight. It is also necessary 


to cut a sample taken from the butt area of a hide into little cubes and to 
shake them in a small volume of water for several minutes in order to deter- 
mine the pH of the stock more correctly than by taking the pH of the liquor 
in the drum. 

Rinsing of the stock before placing it in the rocker vats is favored in orde: 
to avoid the accumulation of salts in the retan liquors but has not been 
practiced in most tannery trials. Wringing-out under high pressure has been 
found very effective in removing excess salts and also in promoting pene 
tration of the tan liquor in the vats 


Laboratory trials showed that under a given set of conditions, as in a 
rocker system, the type of lignosulfonate employed determines the degree of 
tannage obtainable. On the basis of a number of small-scale tests the sodium 
salt of hardwood lignosulfonate was selected for the + pilot-plant tests of 
which this paper describes the last one, in preference to the sodium salt of 
softwood lignosulfonate and to the magnesium salt. All 3 types, incidentally, 
form viscous pastes when mixed with water in equal proportions, in con- 
trast to the unfractionated spruce extracts which give very fluid solutions. 
The low affinity of these raw, unfractionated liquors for hide substance is 
well known. 

Since the fnal experiment was twice as large as the preceding three, it 
required two rocker vats. The lignosulfonate liquor left over from the 
earlier tests was strengthened by fresh material until a barkometer reading 
of 45° was reached. It was heated to 120°F. and at the same time adjusted 
to pH 2.6 by additions of sulfuric acid, and then fed to the vats which had 
a capacity of 400 gal. each. The next day the liquor was returned to the 
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storage tubs and strengthened with 300 lb. fresh lignosulfonate to read 
60° Bk. The pH which was now 3.2 was lowered to 2.2 by the addition of 
about 20 Ib. concentrated sulfuric acid per 1000 Ib. white-weight. The liberal 
use of sulfuric acid for lowering the pH in the rocker vats has the purpose of 
increasing the degree of tannage. Maximum fixation of lignosulfonate, 
according to many investigations, can only be attained in the vicinity of 
pH 2 (4) or at most pH 2.5 (5). In order to avoid acid deterioration of the 
resulting leather, the pH must be raised again in the oil wheel. As Table 
II shows, the 3 sides retanned with a blend of spruce and vegetable extracts 
acquired a higher pH than the lignosulfonate-retanned sides when oil- 
wheeled together, because of the initial pH difference. 


TABLE II 
ANALYSES AND TESTS ON RAPID-TANNED SOLE LEATHERS 


Beamhouse Treatment 


Matchir back eacl Matchis 


backs to 1 backs t 


1), bated ater ‘ witl 
ind delimed 1 


ame beam 
house tre 


nts 


me 


Domestic extract (lignosulfonate a 


in roc kers, 


i nalyse S of composite sam ple s* 


Water solubles, “; 


Hide substance, ‘ 


( 


(srease, *, 
Insoluble ash, ‘; 
Degree of tannage 
pH value 
Physical tests 
Compressibility, ‘ 
Density 
‘Shrink temperature 
in water 7 , 7 92°( 
in glycerol—water (3:1 
+Thickness, in irons 5 10.1 
tBursting strength, Ib. per in. thickness 5 1300 1300 
tWater absorption, Of 47.0 $1 


3 
*From A, C, and J location ‘ | KK-L-3lla All analyses and all phy 

shrink temperature, and bursti strength were made by methods of KK-L-31la 
tinitial values, obtained s 


ept density, 


eas selected tor aging test 


On the third day, the liquor was reheated, its temperature having dropped 
20°F. overnight, but no other adjustments were made. Rocking was con- 
tinued for 2 more days, while the liquors assumed room temperature and 
their tannin content dropped from 5.35 to 5.0%. 
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Three sides were retanned separately in a blend consisting of 70% vege- 
table extracts and 30° lignosulfonate. Here, too, the liquor was 45° Bk. 
strong, but the pH was lowered only to 3.9. Heat was applied as in the 
other rocker vats. The length of the retannage was the same so that these 
sides could be reunited with the others for the subsequent operations. 

After rinse-rocking for 1 hr. in water of 120°F., the bellies were cropped 
off. The backs and bellies were bleached and wrung in the usual manner, 
oil-wheeled, and loaded separately. Conventional loading materials were 
employed, except for Orotan, which replaced the imported vegetable extract. 
Only 2.50% of the syntan on the wrung weight was employed. In order to 
raise the pH of the leather above 3, an addition of 1°; of anhydrous sodium 
acetate on the wrung weight was given. The oil was reduced to 114% on 
the wrung weight in order to compensate for the greater softness to be ex- 
pected as a result of the aldehyde pretannage. All subsequent operations 
were conventional. 


ANALYSES AND TESTS 


The leathers were analyzed and tested, with the results reported in Table 


1}. All the tests except for density, bursting strength, and shrink tempera- 


ture were made by the methods prescribed by Federal Specifications KK-L- 
311a. Density was obtained by dividing the weight of the die-cut specimens 
for compressibility by their volume before compression. The burst figures 
were obtained with the 1 /8’’ plunger (6) on a converted Mullen Tester. 
Correct shrinkage figures were obtained only after soaking !14’’-wide strips 
of leather for 16 hours in individual test tubes while applying a vacuum. 
Water absorption was determined on 6’’ x 1”’ specimens by allowing them to 
dry out in a conditioned room between each of the 3 half-hour immersions 
of which the test consisted. Table I] shows only the percentage of water 
absorbed during the first immersion, since the subsequent immersions did 


not cause the figures to rise materially. In some instances, they even declined 
somewhat. 


RESULTS AND DISCUSSION 


Probably the most remarkable property of the finished leather was its 
flexibility, which is on the order of the flexible-type sole leather currently in 
demand. Color and appearance of the grain are rated good by experienced 
tanners. No drawing and wrinkling was evident in the bend area, and only 
a relatively small amount in the flanks and shoulder region. Most of the 
figures for chemical and physical data, shown in Table II], conform to ac- 
cepted standards for sole leather. Compressibility, for instance, is near 
10%. The exception is the low degree of tannage for the leather produced 
with purely domestic materials. Many investigations in the past have 
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indicated that high degrees of tannage are, as a rule, unobtainable (4, 5, 7 
with lignosulfonate alone even under optimum conditions. When the blend 
containing only 30% of lignosulfonate was used, the degree of tannage rose 
a full 14 points, accompanied by a marked increase in density. However, 
as demonstrated in laboratory tests, the degree of tannage can easily be 
raised with lignosulfonate alone. A value of 64 has been reached by strength- 
ening the rocker vat on the third day to 80° Bk. By comparison, the blend- 
ing of more syntan (Orotan) with the unfractionated type of lignosulfonate 
usually employed for loading was less effective. In the leather the com- 
position of which is reported in Table II, the small percentage of the syntan 
that was used cannot have raised the degree of tannage more than 2.8°;. 


Another difference between the group retanned with lignosulfonate alone 


and the sides retanned with a blend is apparent in the higher water absorption 


of the former. However, as Table II shows, this difference between the 
matched sides (c) and (d) was no more than 10°. 

On the other hand, the water absorption was higher by comparison with 
conventional tannages, which confirms observations by earlier workers (8, 9). 
Since all soles for military footwear have to be oil-treated (10), it was of in- 
terest to observe the effect of this treatment on the water absorption. We 
found that a pickup of about 127 of a commercial product suitable for this 
treatment resulted in lowering the water absorption to about 15°7, which is 
within the range for conventional sole leather. 

The claims that have been advanced for the oil treatment mentioned 
were of a modest nature as far as longer service of treated soles is concerned 

11). Impregnation of soles with blends of polyisobutylene or butyl rubber 
and resin is said to extend wear much longer (12). These treatments were 
developed by the National Bureau of Standards for crusted stock only, 
because finished sole leather ordinarily is too dense for an effective impreg- 
nation. We have found that this is not the case with the leather tanned by 
the new process, using lignosulfonate as the only rocker material. [mpreg- 
nations were carried out on pieces or cut soles, which gained 15 to 35°] in 
weight after immersion for 1 hour in solutions of different resins like those 
derived from southern pine wood. One of these, Vinsol*, which is insoluble 
in the petroleum solvents customarily used, could be dissolved in tetrahydro- 
furfuryl alcohol, except for a very small residue. After impregnation with 
these resins water absorption was drastically and permanently reduced, 
but the flexibility was not affected. 

For the stability of leather in storage, no two properties are more im- 
portant than resistance to thermal shrinkage and hber strength. In the 
past, sole leather has been studied for aging effects under favorable condi- 
tions, as in cool warehouses (13), but not under conditions closely corre- 


sponding to various environments in which leather footwear would be stored 


*Hercules Powder Compan 
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tor issue to military personnel. Such Ww arehouse conditions simulating three 


different climates have been created in the climatic chambers of the Quarter- 


master Research & Engineering Center (14). 

Specimens of the sole leather represented by the figures of Table II have 
already been stored in these climatic chambers. Initially, as can be seen in 
Table Il, the shrinkage temperature in water of the fully domestic leather 
was approximately 80°C. and was 7°-8°C. higher in the presence of 75°, 
glycerin. ‘This difference recalls recent observations (15) that the Ts of 
chrome leather in pure glycerin was 12°-22°C. higher than in water. With 
conventionally tanned vegetable leather the difference is more modest; the 
regular product of the factory where the tannery trials took place had a 
‘T's of 92°C. by the glycerin-water method prescribed by Federal Specification 
KK-L-31la, and a Ts of 90°C. in plain water. Evidently Ts measurements 
in the glycerin-water mixture do not reflect the true heat resistance of any 
kind of leather, although the increases in Ts in presence of glycerin differ 
from tannage to tannage. Proper wetting-back of heavy leather presents 
additional difficulties. Since the Federal Specification is not, as a rule, 
applied to sole leather, it does not suggest that these pitfalls exist. Once an 
effective method of wetting finished sole leather had been found, the results 
obtained were consistent. Table I] shows that increasing the quantity of 
liznosulfonate in the rocker from 30 to 100°; caused a marked decline of the 
I's in water. By comparison, the small differences in Ts among the beam- 
house treatments are probably without significance. Neither did the beam- 
house treatments seem to influence the other chemical and physical properties 
listed in Table II. 

\ldehvde-tanned and vegetable-retanned sole leather produced in earlier 
tannery trials has been retested after one year in the storage chambers. 
lhe tannages in question have been described in the report mentioned earlier 
2). Regular sole leather obtained from two different tanneries was aged 
under the same conditions. 

The results for bursting strength are compiled in Table II]. Most of the 
leathers showed moderate to large gains. Since 16 specimens were tested 
before and 16 after aging, and since the distances between the test sites were 
only about 1 inch, it seemed highly improbable that the strength increases 
could be attributed to positional variations. In order to prove this point, 
an analysis of variance was conducted. The F values, also shown in Table 
I11, indicate a high degree of probability that most gains in strength are 
indeed ‘real’; statistically insignificant gains and losses occurred only with 
a few leather specimens aged under temperate summer conditions and 
with all 5 aldehyde leathers aged in the tropical chamber. Interestingly, 
the 3 leathers of tannery B lost significantly in strength under desert condi- 
tions. Other trends, especially differences among the various aldehydes 
used, may appear after more extended storage. Observations showing that 
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maximum strength may not be reached for some time after leather has been 
finished have been reported previously, for instance by Stather and Her- 
teld (13). 


CONCLUSIONS 


The unusual emphasis on shrinkage properties of vegetable leather may 
not appear to be an important point to many tanners. However, military 
footwear is sometimes stored for years before issue, and, during this time, 
vegetable soles can suffer losses in shrinkage resistance which are consider- 


able (16). Therefore, leather that possesses a low Ts to begin with may, on 


occasion, not stand up in use after storage, especially when storage condi- 
tions have been particularly unfavorable. It is also well known that ligno- 
sulfonate alone cannot materially raise the Ts of untanned hide. Therefore 
a retanning blend containing lignosulfonate will cause a greater drop in the 
shrinkage temperature of the aldehyde-tanned leather than a blend contain- 
ing no lignosulfonate. We found that a blend containing 30°; lignosulfonate 
lowered the Ts of the aldehyde-tanned leather by about 5°C. However, 
the Ts of the aldehyde tannage is so high that the decline in Ts resulting from 
the use of lignosulfonate in the retan can be tolerated. Even if lignosul- 
fonate only is employed in the retannage, to the exclusion of vegetable tan- 
nins, the Ts of the final leather is still near 80°C., and by varying the pro- 
portion of lignosulfonate in the retannage blend the hydrothermal stability 
can be tailored to suit the requirements and wishes of the user. It is worth 
noting that conventional methods for facilitating the rapid entry of such 
blends into heavy hides, for instance by pretreatment with sodium meta- 
phosphate (17), would not have the same effect as aldehyde pretannage in 
raising the shrink temperature. 

For reaching the high Ts desirable at the outset, glyoxal was preferred to 
formaldehyde mainly because it requires less care in handling; probably it 
also is less likely to cause a drawn grain. These advantages appear to justify 
the higher expense of using glyoxal, which in fact, by the standards of the 
tanning industry, is a low-priced chemical. 

The practical benefts of the new tanning process may be summed up as 
follows: 


1. The tanning process is speeded up, requiring no more than 7-8 days 
from the dehairing to the bleaching operations. 

2. The resulting sole leather represents the flexible type which is so much 
in demand today. 

3. The number of rockers needed is drastically reduced and layaways are 
entirely eliminated. Hence, changes and readjustments, if necessary, are 
greatly simplified. 
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4. The cheapness of lignosulfonate compensates for the cost of the pre- 


tannage. 

5. The number of hides in the process of being tanned and the extract 
requirements are smaller, resulting in considerable savings. 

6. Because no liquors are weaker than 42° Bk., laboratory control work is 
less complicated. 

The findings in this report are presented before final evaluation of the 
leathers in shoes, in order to give the tanner an opportunity to familiarize 
himself with the process in peacetime and to adapt it to present needs. This 
is expected to aid in demonstrating the feasibility of the process and to make 
it available in case of an emergency when reliance on domestic materials 
becomes imperative. 
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DISCUSSION 


\. N. Kay (Howes Leather Company, Inc.): I always feel privileged to 
be asked to lead the discussion of what I may term a “practical” paper, for 


the ultimate purpose of all our studies is to help the tanner make better and 
cheaper leather more quickly. Unfortunately, though of understandable 
necessity, the results of most of our practical work cannot be published, and 
it is usually only when someone like the Q.M.C. or one of our suppliers 
tackles such problems that we have the opportunity of equating in public 


our science with practical leather-making. The excellent paper we have 
just heard 1s one such opportunity, and I hope we will make the most of it. 

Those of us who have had the privilege of studying the earlier report re- 
ferred to, realize very clearly that the deceptively casual simplicity of the 
present work is the result not of happy chance but of a tremendous amount 
of careful experimentation and study. ‘In addition to the aldehydes listed 
in Table I] many others were investigated, with and without vegetable, 
chrome, and zirconium retannages. Perhaps more important is that the 
conditions required for proper leathering (as distinct from mere combination) 
were also worked out. The success obtained is clearly evident in the data 
here presented and, what is more important, in the leather available for 
inspection. It is not surprising that the leather has such a delightful flexi- 
bility; conventional leather, analyzing 45-50°, hide substance, would be 
equally flexible and show an equally high water absorption. What is sur- 
prising and important, I feel, is the low compressibility figure. 

The work can be criticized on the grounds that the leather will not meet 
Federal specifications. To the extent that the water absorption is far too 
high, such criticism has a certain validity, but as Dr. Seligsberger has shown, 
such leather would be a “natural” for impregnation treatments. 

The inability to meet the chemical specifications merely points up the 
dilemma facing the user and producer of sole leather. Lacking a reliable 
laboratory performance test, as the Bureau of Standards and the Q.M.C. 
are the first to admit, chemical testing (plus water absorption and com- 
pressibility) is the only way we now have of maintaining quality, and the 
specification limits are necessarily based on those obtained on good-quality 
conventional sole leather. If these leathers perform as well as might be 
inferred from the compressibility fgures—and I hope Dr. Seligsberger will 
publish the performance results as soon as they become available—I have 
little doubt that provision will be made in the specifications to accommodate 
this type of tannage. 
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It is interesting to note that Dr. Seligsberger finds that lignosulfonates 
lower the shrink temperature. In blends with conventional materials one has 
tended—at least | have—to assume that this is largely due to a sort of “‘di- 
lution” effect combined with the lack of “bridging” characteristic of ligno- 
sulfonates. Yet, here we have the same effect on an already stable tan- 


nage and one which is about as close to being covalent as one could hope for. 


There is some evidence that, while lignosulfonates (in conventional tan- 
nage) do not fix in great amount, that quantity which is, is fixed very 
firmly indeed. Is it possible that the lignosulfonate has some special power 


of stripping off even covalently fixed tanning agents? I wonder if Dr. Seligs- 
berger has any thoughts on this? 


Dr. SELIGSBERGER: | don’t think there is any stripping off of covalently 
fixed formaldehyde. As we know, the formaldehyde leather does not have 
to contain even 1! or 2; to shrink at 88° to 90°. It is remarkable that the 
smallest amount of formaldehyde will produce a shrink temperature so 
high. So I do not think the lowering of the shrink temperature is a stripping 
effect. It is rather a combined effect of two tannages which, we find, some- 


times increases and sometimes lowers the shrinkage of the final leather. 


L. M. Wuirmore (Leas & McVitty, Inc.): This is a very interesting piece 
of work, and I think the results on lignosulfonate indicate the usual trend. 
There is a distinct limit to the degree of tannage you can get with ligno- 
sulfonates. You have a hatrack, so to speak, and a lot of small molecules 
hanging on there, rather than the high-tannin polymers. It is a “natural” 
for impregnating work, where you are not interested in the high degree of 
tannage. You get the results of wear and whatever characteristics you 
want without the high degree of tannage. In the past, the high degree of 
tannage has been necessary, and probably in this case the blending of even 
more vegetable tannin with lignosulfonate would be satisfactory. 


Dr. SHu-Tunc Tu (United Shoe Machinery Corporation): | would like 
to ask Dr. Seligsberger why he uses glyoxal in combination with formalde- 
hyde. What is the advantage of introducing glyoxal, since formaldehyde 1s 
much cheaper? Is there anything that formaldehyde would not do alone? 


Dr. SELIGSBERGER: The main reason was that we had the impression 
that the glyoxal leather is fuller. Glyoxal is a slightly bigger molecule. Also, 
the color is not pure white, and a pure white color is not exactly what the 
sole leather tanner is used to. 


Dr. Tu: Of course glyoxal is a bifunctional aldehyde, besides having a 
larger molecule. Does the bifunctionality have anything to do with the 
later treatment? 


Dr. SELIGSBERGER: | don’t think so. 
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Brief Biographies of Our Contributors 
Huspertina D. Crayton—See the February 1958 issue of /ALCA. 


F. G. Connick has been employed by the Research Laboratories of Swift 


and Company in Chicago ever since graduation from the University of 
\rizona in 1951. 


CuHarces W. Mann, a frequent contributor to this Journal, is a graduate of 
George Washington University. In 1941 he began working for the U. S. De- 
partment of Agriculture on hides, tanning materials and leather. Five years 
later he joined the staff of the Bureau of Standards where he worked for two 
vears on the properties of leather, with emphasis on military leathers. In 
1948 he joined the Quartermaster Research and Development Division as 
head of the Leather Section; now he is Chief of the Leather, Footwear and 
Handwear Branch of the Textile, Clothing & Footwear Division, Quarter- 
master Research and Development Command. 


Dr. LupwWiG SELIGSBERGER, born and educated in Germany, worked both 


there and in Turkey before coming to the United States in 1937. After many 
vears as chief chemist of the New Castle Specialty Division of Allied Kid 
Company in Wilmington, Delaware, he joined the Leather Technology Lab- 
oratory Branch of the Quartermaster Research and Engineering Center, 
Natick, Mass., where he is now Chief of the Synthetic Tanning Evaluation 


Section. He has published several papers in this Journal. 


Dr. E_pon J. StrRANDINE—-See the December 1957 issue of /ALCA. 


To Give Leather the Smell of Russia Leather. Extract dry birch bark with alcohol. Distil 
off the alcohol, pulverize the remaining resin, mix it with 3 parts of calcium hydrate, and 
distil. The oil passing over soon changes into a resin possessing an aromatic odor like 
that of Russia leather, and dissolves easily in oils and alcohol. 


The Techno-Chemical Receipt Book. Philadeiphia: Henry Carey Baird & Co., 1903. 
I 


To Protect Fur against the Attacks of Moths. Mix with the liquor used for tanning a 
mixture of 14 part rectified oil of turpentine, 4 of weak solution of carbonate of soda, 
and 1 of somewhat concentrated decoction of wormwood, and proceed as usual. These 
proportions are calculated for 100 small skins. For 100 calf or lamb-skins, they being 
larger, take oil of turpentine 2 pounds, soda-lye 4 pounds, and 8 pounds of wormwood 
decoction 


The Techno-Chemical Receipt Book. Philadelphia: Henry Carey Baird & Co., 1903 
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NEW APPOINTMENT 


Nopco Chemical Canada Ltd. recently announced the appointment of 
John D. Tomlinson as General Sales Manager for all Canada. Mr. Tom- 
linson is an active member of ALCA which he joined in 1955. 


DIRECTORY CHANGES 


NEW MEMBERS 


Joseph .. Barry, 75 Vine Street, Woonsocket, Rhode Island. 

Edward A. Botan, Lowell Technological Institute, Lowell, Massachusetts. 

Charles H. Bryant, 2821 Richmond Street, Philadelphia 34, Pennsylvania. 

Daniel F. Burns, Jr., 11 Westwood Road, Lexington 73, Massachusetts. 

Joseph W. Creely, 245 D Street, Middlesex, New Jersey. 

H. X. de Redon, 331 North Broadway, Rumford, Rhode Island. 

Leo P. Devarenne, 135 Hobart Avenue, Danvers, Massachusetts. 

Paul B. Flagg, 1121 No. Waverly Place, Milwaukee 2, Wisconsin. 

Colin R. Fraser, ¢ o Lignosol Chemicals, Box 2025, Quebec City, P.Q., 
Canada. 

M. R. Garfinkel, Comet Chemical Company, 410 Adams Street, Newark, 
New Jersey. 

William F. Happich, 609 Linda Vista Avenue, Jenkintown, Pennsylvania. 

Bohdan Karanowicz, Barrett & Company, 49 Vesey Street, Newark, New 
Jersey. 

Edward Keenan, Jr., 10 Clifton Avenue, Beverly, Massachusetts. 

\lbert Rozensky, Thompson & Company, Oakmont, Pennsylvania. 

Thomas H. Sparks, 406 Madison Street, Hackettstown, New Jersey. 


Mario Zambella, Sacaudoga Park, Northville, New York. 


CHANGES OF ADDRESS 


David M. Balfour, Hamblet & Hayes Company, Peabody, Massachusetts. 

Jose Behar, Box 233 Phila. Pike, R. D. #3, Reading, Pennsylvania. 

Marjam C. Behar, Box 233 Phila. Pike, R. D. #3, Reading, Pennsylvania. 

Richard C. Berger, 142 Second Avenue, Gloversville, New York. 

Ezra H. Bitcover, 8237 Michener Avenue, Philadelphia 50, Pennsylvania. 

Philip D. Bixby, Box 233, R.F.D. #1, Endicott, New York. 

Theodore B. Brothers, 130 Fuller Street, Brookline 46, Massachusetts. 

Arnold L. Buzzard, 6 Wyllys Ct., Midland, Michigan. 

Charles Cares, 37 Crescent Road, Hamilton, Massachusetts. 

Frank J. Chadwick, Crystal Extract & Chemical Company, 549 W. Wash- 
ington, Chicago 6, Illinois. 
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Hubertina D. Clayton, 12 Prentiss Street, Southville, Massachusetts. 

Ralph E. Colby, Jr., 1212 E. Randolph Court, Milwaukee 12, Wisconsin. 
Robert G. Dow, 73 Orchard Grove, Painesville, Ohio. 

Salomon B. Eskenazi, Valikonak Cad. No. 94 3, Nisantas, Istanbul, Turkey. 
James Gore, Adams Shoe Company, Pittsfield, New Hampshire. 

Thomas E. Greene, 17 Naples Road, So. Hamilton, Massachusetts. 


Thomas G. Harris, +33 South Second Street, Bangor, Pennsylvania 

\. W. Hopton, 561 Creek Road, Lewiston, New York. 

Jose Manuel Irurita, Cipres #251, Mexico 4, D.F., Mexico. 

W. R. Kenzie, Eastern Ontario Institute of Technology, 290 Slater Street, 


Ottawa, Canada. 
J. Stanley Kirk, Frost Lane, Newtown, Bucks Co., Pennsylvania. 
Fred Klimpl, 607 Avenue A, Bayonne, New Jersey. 
Marden I. Lindsay, Rt. 45, Box 193, Thiensville, Wisconsin. 
John P. Malik, Gaernseytown Road, Watertown, Connecticut. 


Victor Mattei, A. C. Lawrence Leather Company, Peabody, Massachusetts. 

R. L. Melton, 507 Seventh Street South, Grand Haven, Michigan. 

Richard G. Moulton, Allamuchy Road, Hackettstown R.D., New Jersey 

Robert V. Osborne, 109 North Gables Blvd., Wheaton, Illinois. 

James Shimi, Blackhawk Tanners, 1000 West Bruce Street, Milwaukee 4, 
Wisconsin. 

Charles L. Smith, 23 Crestview Circle, Birmingham 13, Alabama 

George Schwarz, 62 Brook Road, Marblehead, Massachusetts 

Abraham Turow, 1466 E. 21st Street, Brooklyn, New York. 

R. L. Young, Jr., 515 Iris Lane, Kirkwood 22, Missouri 


Jungschlaeger’s Quick Process of Tanning. The green hides are placed in a solution of 
water-glass of 4° to 5° Beaumé, and worked in it from time to time until the hair can be 
removed. They are then placed in a solution of 2 parts of alum, 0.6 of common salt, a like 
quantity of sulphate of copper, and 0.2 of sulphate of zinc in 100 of water. During the 5 
days the skins are allowed to remain in this solution it is concentrated more and more, 
and finally brought into the most concentrated form, consisting of 10 parts of alum, 3 each 
of common salt and sulphate of copper, and 1 of sulphate of zine Che skins remain for 
8 days in this last solution, are then dried at 70° to 85° F., and saturated with tallow, 
stearine, etc., at 95° to 110° I The oiled skins are now brought into a solution of soap 
compounded with soda, in order to fix the metallic salts and to partly saponify the fat 
Chey are finally finished in the same manner as tanned leather. 

The Techno-Chemical Receipt Book. Philadelphia: Henry Carey Baird & Co., 1903 
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The Chemistry of the Tannins of Spruce Bark. IV. Horst Endres. 
Das Leder, 8, 222-29 (1957).—Early work on the structure of spruce bark 
tannin is reviewed (39 references). During World War II spruce bark supplied 
over 700 of the vegetable tannin used in Germany. The tannin content of 
11-12°@ can be much increased by extraction with sulfite. indicating that the 
outer bark contains a large amount of high-molecular, insoluble tannin. Inne) 
bark contains soluble tannin that is changed to the insoluble form by enzymes. 
Enzyme action can be stopped by poisons such as H.S, SO.. or HCN. Recent 
work has used chromatographic methods and solubility fractionation. Kotasek 
(abstr. JALCA, 5%, 594 [1957]) found galacturonic acid. arabinose. glucose. 
galactose, and probably xylose and rhamnose in the alcohol-acetone precipitate 
from an aqueous extract of bark. Prchal (in the Max Plank Institute where the 
present work was done) extracted fresh inner bark. preserved with SO.. with 
ethyl acetate. alcohol. and water in that order and obtained the following data: 


Ethyl acetate 12.6 é i nsufficient 
Alcohol 12.7 69 ood 
Water 17.0 57 54 3/ verv good 


Tests with Br. and HCHO-HCI indicated a catechol-type tannin: there was no 
evidence of a pyrogallol type. Only recently have crystalline products been 
obtained. Inner bark, which contained 17-21¢¢ tannin (dry basis). was first 
extracted with CHCL, to remove resin, then with ethyl acetate to give 10-15 
(bark basis) of an almost colorless tannin mixture having a purity of 80-89. 
It was a glucoside containing 30% glucose. The sugar could be removed with 
enzymes; acid altered the aglucon. By column chromatography the following 
5 fractions were separated from the glucoside: A, 2.1°¢; B, 3.56: D, 7.5%: 
E, 35.0%: and E’. 7.5% (gravimetric determinations). A larger amount of 
fraction E was separated and crystallized; it contained 54¢¢ sugar. The aglucon 
was also crystalline. On a kieselguhr-cellulose column 2 fractions were obtained 
from the aglucon, but on a polyamide column, 6 fractions. The fact that a 
polyamide column retains the aglucon but not the glucoside is being studied for 
its tanning significance. Aglucon had the empirical formula C,.H,,,.;.O0;. Prepara- 
tion of several derivatives showed that all 5 of the oxvgens belonged to hydroxy! 
groups that were esterified; the aglucon was not therefore of the catechol type. 
The UV spectra of fraction M and catechol also differed. The spectra of aglucons 
M and E were almost identical with that of 4.4’-dihydroxy-3,3’-dimethoxy- 
stilbene, and the IR spectrum was also in agreement with a hydroxystilbene 
structure. The iodine number and hydrogenation of derivatives show there is a 
double bond. All 5 hydroxyl groups of fraction M were aromatic in nature. In 
the glucoside 2 of the hydroxyls were each coupled with a molecule of glucose 
because reaction with diazomethane or fluorodinitrobenzene produced trimethoxy 
or tri-dinitropheny! glucoside respectively, but after splitting off sugar the 2 re 
maining hydroxyl groups reacted with these reagents. By paper chromatography 
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on an ethyl acetate extract of inner bark 5 spots were found that corresponded 
with 5 of the 21 reported by Lindstedt and Zacharias in an acetone extract of a 
commercial spruce extract. The results in general show that over 5067 of the 
ethyl acetate-soluble portion of inner spruce bark is not of the catechol tannin 


type. 1.D.C. 


Outline of the Preparation of Aromatic Syntans. I. Raw Materials 
and Basie Operations. G. Reich. Das Leder, 8, 229-37 (1957).—A review 


+. +s 


with 60 references. The most important source of information regarding prepara- 


tion of syntans is the patent literature; there are many more than 1000 patents. 
The most important raw material is ordinary phenol. The supply and _ price 
are quite variable in different countries; much is produced by synthesis, but 
it has numerous uses other than in the manufacture of syntans. Catechol and its 
homologs are outstanding materials for synthesizing tannins and produce ma- 
terials nearly like vegetable tannins. The condensation product of catechol and 
HCHO is soluble in water without sulfonation and tans well but is too costly. 
Catechol is found in variable amounts in brown coal, and the crude distillation 
product is sold in Germany as “Brenzél” and in Czechoslovakia as Diphen or 
Optol. Naphthalene is used for dispersing or auxiliary syntans. The naphthols, 
dihydroxydiarylsulfones, and dihydroxydiphenylpropane are important raw ma- 
terials. Ligninsulfonic acids are abundant and cheap and are used in various 
states of purity or modification as dispersing or tanning agents. Condensation is 
needed because the simple hydroxyaryls do not tan: they cause hide to swell. 
Coupling of at least 2 aromatic rings and the presence of at least 2 reactive 
points of attachment far enough apart are required if the syntan is to link to- 
gether polypeptide chains and tan. Tanning ability increases with increasing 
number of points of affinity and also with increasing molecular size until the 
molecule is so large that there is steric hindrance. Condensation involves 
several kinds of coupling or bridging. The sulfodepside bridge, -SO.-O-. is of 
historical interest only. The sulfonimid bridge, -SO.-NH-. has limited use: the 
best known example of its use is in Tanigan supra LL which is expensive but 
valuable because of the white, light-stable leather which it makes. The sulfone 
bridge, -SO.-, has long been known in dihydroxydiarylsulfones. In the forma- 
tion of 4.4’-dihydroxydiphenylsulfone from p-phenolsulfonic acid and phenol the 
former can be completely condensed if an excess (2-3 mols) of phenol is used. 
Low pressure greatly favors the reaction and decreases resinification. The 
excess of phenol can be distilled off as an azeotropic mixture with the water of 
reaction. Condensation at 170° C. for 50 hr. gave a 92.5°7 yield: at 145° for 
10 hr. a 75°% yield: and if a longer column was used and the temperature 
raised to 196° there was a 95-977 yield in 4 hr. The methylene bridge is of 
great technical importance for linking 2 nuclei. The use of HCHO for this pur- 
pose is found in the pioneer work of Stiasny. With acid or alkaline condensing 
agents HCHO and hydroxyaryls form the very reactive methylol compounds 
such as phenolaleohol (OHC,H,CH.OH). With acid condensing agents the 
phenolalcohols react at once with unreacted hydroxyaryl to form compounds with 
2 or more rings united by methylene bridges. Further condensation results prin- 
cipally in linear products. Mixtures of these poly ring compounds, if soluble in 
alkaline-aqueous solution or in alcohol, are known as novolaks. With alkaline 
condensing agents 2-ring compounds are formed which contain additional 
methylol groups and these then can condense to form a 3-dimensional network. 
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Formaldehyde, at suitable pH values, not only causes an increase in particle size 
of the condensate but also increases its solubility because of formation of hy- 
drophylic compounds. Most syntans must be made soluble in water; the intro- 
duction of hydrophilic groups, however, reduces tanning ability, so a compromise 
must be made between solubility and tanning action. Solubility may be obtained 
by sulfonation with H.SO,, by sulfomethylation with HCHO and sulfite or bi- 
sulfite, or by amphoterization with aldehydes and amines. These 3 methods of 
solubilization are the basis of a proposed system for classifying sytans. II. The 
yer ‘ture of ee Methylsulfonated, and Amphoteric Syntans. 
Reich. /bid., 9, 6-15 (1958).—A review with 57 references. There are 3 
ot of sulfonated syntans. In one the aromatic material is first sulfonated, 
then condensed with HCHO to form auxiliary tannins that tan only below 
pH 2 but speed tanning and prevent formation of sludge. If phenol or cresol 
are sulfonated at 110° C. with an equal (mol basis) amount of H.SO,, 20-25% 
will remain unsulfonated. During condensation this unsulfonated portion will 
condense preferentially to form an insoluble novolak and the whole mixture may 
gel. Naphthalene is usually sulfonated with an excess of acid, and as acid speeds 
condensation, it may be necessary to remove this excess acid. The reaction of 
naphthalene and HCHO is slow under some conditions but is more rapid with 
methylolurea. In another type of sulfonated syntan novolaks are sulfonated to 
form high-quality exchange syntans that are suitable for light but not normally 
for heavy leather. Sulfonation should be moderate with not more than 1 sulfo 
group per 2 phenolic rings. Ligninsulfonate liquors can be mixed with these 
syntans. The novolak may be made, for example, either by dissolving phenol in 
HCHO and then adding acid slowly (the reaction is violent) or by dissolving 
phenol in acid and water then adding the HCHO. The third type of sulfonated 
syntan is made by condensing a mixture of sulfonated and unsulfonated hy- 
droxyaryls with HCHO. This process is the most important because it can be 
varied to make tanning materials suitable for different types of leather. Catechol. 
as the unsulfonated component, makes a syntan that produces soft leather; dihy- 
droxydiphenylsulfone, firm; and phenol, medium firm. Sulfonated naphthalene 
or naphthol results in flexible, but ligninsulfonic acid in very firm, leather. 
Sulfomethylation or -sulfonation is of less practical importance but is used 
in mixed condensations. Amphoteric syntans, (C,,H,OHCH.C,H,OHCH.H.NR) Cl. 
are soluble in acid as substituted NH, salts and in alkali as phenolates. Their 
tanning ability increases as the proportion of basic component (amine) decreases. 
When used alone at low pH they give a weak. rapid tannage that is intensified 
by later raising of pH. Some types produce soft, unusually full leather with 
good dyeing properties. Refining syntans for use involves purification from 
mineral acids and salts, adjustment to a suitable pH value, and if a granular 
form is desired, drying. Mixed condensates made with alkali contain large 
amou. \ts of salt which can be removed by pouring the hot syntan into a 35-40 
acidified solution of (NH,).SO, and centrifuging or pressing out the pre- 
cipitated tannin. In this process Na salts are changed to NH, salts. Acid-con- 
densed products need no purification by salting out, but if too much acid i 
present, it can be removed with lime. If ligninsulfonate i is used, Fe and Ca must 
he removed either before it is used or from the finished syntan. All aromatic 
syntans except auxiliary are adjusted to pH values of about 3.24.2 with 
NH,OH or organic acid. In many cases 5~15% (tannin basis) of organic acid 
is added to buffer the hide during tanning. This acid increases the purity found 
by analysis. Syntan extracts, which usually contain between 40 and 60% 
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water. can be converted to the solid form by spray- or drum-drying, by evapora- 
tion, or by special methods such as the worm press. It is possible to hold the 
amount of water to a minimum during condensation by the use of concentrated 
aldehydes. gaseous NH, for neutralization. etc. Syntans are used (1) to augment 
the supply of vegetable tannins in times of emergency. (2) to compensate for 
disadvantages of vegetable tannins. and (3) to produce entirely new effects. 


EER. 


Precipitation of Sulfur as Barium Sulfate in the Presence of Ortho- 
phosphate Ions. K. R. Kar and N. Nath. J. Sez. Ind. Research (India), 16B, 


563-66 (1957): Chem. Abstr... 3°2, 9852h. 


Rapid Determination of Alkali Bicarbonates in the Presence of 
Alkali Carbonates with a Precipitation Procedure: L. Szekeres and §. 
Bakacs. Z. Anal. Chem., 159, 414-18 (1958): Chem. Abstr.. 5'2, 9865a. 


Structure of Collagen Chains. M. I. Millionova and N. 5. Andreeva. Bio 
physics (U.S.S.R.), 2, 292-99 (1957) (English translation): Chem. Abstr.. 
»2, 1025l1¢. 


Structure of Elastin. I. Analysis of Some Acid Peptides. A. Karkelii 
and E. Kulonen. {cta ( hem. Sy and.. 11. 1434 35 (1957) (in Enelish): Chem. 
{bstr., 32, 10259e. 


Periodic Deformation of Collagen in Solutions of Electrolytes and 
Tanning Agents. A. G. Pasynskii and A. M. Tongur. Colloid J. (U.S.S.R.). 
19, 483-88 (1957) (English translation): Chem. Abstr.. 3°2, 10621f. 


Chromatography of Amino Acids on Sulfonated Polystyrene Resins. 
An Improved System. 5S. Moore. D. H. Spackman, and W. H. Stein. Anal. 
Chem., 30, 1185-90 (1958). Automatie Recording Apparatus for Use in 
the Chromatography of Amino Acids. D. H. Spackman. W. H. Stein, and 
S. Moore. /bid., 1190-1206. H.B.M. 


Titration of Weak Bases in Strong Salt Solutions. F. FE. Critchfield and 
J. B. Johnson. Anal. Chem., 30, 1247-49 (1958).—Weak bases with ionization 
constants as low as 1 & 10-™ can be titrated with indicators in 6 to 8M solutions 
of neutral salts. Potentiometric titrations can be applied to bases with ionization 


constants as low as 1 & 10°°°. H.B.M. 


Chinese Gallotannin. H.G. C. King and T. White. Chem. and Ind., 1958, 
683-84: see also JALCA, 55, 189-90 (1958).—The suggestion that Chinese 
gallotannin may be of a galloylated tri- or tetrasaccharide, rather than penta-m- 
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digalloyl glucose cannot be substantiated. Glucose is the only carbohydrate 
obtained from this tannin by acid. alkaline. or enzyme hydrolysis. However. 
other data are not in agreement with the classical structure wherein m-digalloy | 


residues are joined esterwise to glucose. Further investigations are in progress. 


H.B.M. 


The Behavior of Hide Powders from Different Sources for the 
Quantitative Determination of Tannin. Report of the Tannin Work- 
ing Group of the Union of Swiss Leather Chemists. W. Weber, Reporter. 
Das Leder, 9, 61-63 (1958).—Three laboratories using chestnut and _ cold- 
soluble quebracho extracts or syntans compared Freiberg, Lyon, Darmstadt. and 
Vienna hide powders: each laboratory, however, used a different procedure. 
They conclude that Darmstadt powder No. 87 can be considered satisfactory. 
It gave the same tannin value with Gerbstoff Marken C and F as Freiberg powder 
but 2-3¢¢ lower values with 3 other syntans. There was very good agreement 
in the results with 4 different lots of Freiberg powder. All 4 white hid 
powders gave good results when chromed and used in the Darmstadt apparatus. 
although Darmstadt powder GB 11 and Lyon powder lot 9 swelled too much. 
\ll were suitable for the international shake method. All 4 prechromed powders 
removed tannin completely in the filter method. Freiberg powder was best. 
then the Darmstadt powder. With chestnut wood extract and increasing amounts. 
(from 2.0 to 4.5 g. per 50 ml. of tannin solution) of either prechromed or white 
hide powder essentially constant tannin values were obtained ex« ept for increas- 
ing values with chromed Lyon powder. With quebracho extract the results with 
different powders were variable possibly because of the higher pH value (5.4) 
of this extract. LD. 


The Preparation of Water-soluble Leather-oiling Materials by Ad- 
dition of Bisulfite to Unsaturated Oils. Il. The Sulfiting of Sperm Oil. 
A. Kiintzel and L. K. Schwoérzer. Das Leder. Q. 49-55 (1958): see JALCA. 52, 
644.—The source and properties of sperm oil are briefly described. Sperm oil is 
difficult to sulfite because of its low iodine number (82-92) and its high con- 
tent (30-40) of unsaponifiable matter. On treating 200 g. of oil with 100 
of 40¢¢ bisulfite solution at 65°—75°C.. a water-in-oil emulsion formed in 2 hr.. 
but this changed in 10 hr. to an oil-in-water emulsion. The optimum reaction 
time was 15 hr.: after 20 hr. the emulsion deteriorated. If heated to 100°C. for 
a short time the emulsion separated into a clear unemulsified upper layer and a 
vellow emulsified lower layer (25¢¢ of the total) that formed stable emulsions 
with either sperm oil or the upper-layer oil. Altering conditions such as the 
proportion of bisulfite to oil, time, or temperature did not improve the product. 
Sulfiting in methanol was tested by heating 200 ¢. of oil. 100 ¢. of bisulfite. and 
150 g. of methanol under reflux with aeration for 15 hr. at 65°C. The product 
separated in a few days into emulsion and oil layers and solid Glauber’s salt: 
however, if the product was poured at once into water. a stable emulsion was 
formed. Although the use of methanol had some advantages, it increased work. 
time, and cost. Emulsions were not formed in a high-pressure autoclave in tests 
at various temperatures and pressures: during pressure-sulfiting there was ex- 
tensive saponification and the free fatty acids that were liberated had no emul- 
sifving properties. Since the raw oil could not be sulfited successfully. 
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fractionation of the oil was attempted. Freezing did not give a separation, so the 
method of Kaufmann and Kirsch (Fette und Seifen, 49, 841 [1942] ) was used. 
Both cod and sperm oils were fractionated by dissolving the oil in acetone and 
holding for 24 hr. at —17°C. For cod oil only a small amount of acetone was 
needed, but for sperm oil a ratio of oil to acetone of 1:5 was required to give a 
satisfactory separation. The liquid fraction from cod oil had a higher dis- 
crepance (75-81) (discrepance is the difference between the iodine and thio- 
cyanogen numbers) than the solid fraction (27-41), but for sperm oil the 
reverse was true. The values were 8-16 for the liquid sperm oil fraction and 
15-21 for the solid fraction; the unsaturated fatty acids of sperm oil are 
mostly C,.-C,, acids. The solid sperm and the liquid cod oil fractions were 
sulfited. Sperm oil could be sulfited satisfactorily if the discrepance was 15 or 
more, but it was necessary to adjust the amount of bisulfite downwards accord- 
ing to the discrepance. The solid fraction of sperm oil (iodine number 87, 
discrepance 21) was sulfited under reflux at 70°—75°C. with 35 g. of fresh 40° 
bisulfite solution using cobalt resinate (0.1% Co) as catalyst. 5 of sulfited 
sperm oil as emulsifier, and regulating air flow to 1 bubble per 3-4 seconds. 
After 6 hr. the reflux condenser was removed. and heating continued for about 
5 hr. until a clear product was obtained. The facts that oils with high dis- 
crepance are better for sulfiting and that the amount of sulfite must be adjusted 
to the discrepance were confirmed with linseed, cottonseed, and coconut oils. 
The stability of sulfited and sulfated (with sulfuric acid) sperm. cod, and 
cottonseed oils was tested by treating 20-ml. portions of 10¢7 emulsions of 
these oils with 3 ml. of the following solutions: 5¢¢ CaCl... FeSO,. or alum: 
20% HCl, 20¢¢ sulfited quebracho, or a chrome liquor containing 13.8 g. Cr.O0 
per |. The emulsions of sulfated oils became cloudy or precipitated at once, as 
they contained much free fatty acid. The sulfited cod and sperm oils formed 
quite stable emulsions unless the medium was strongly acid. Sulfited cottonseed 
oil emulsions broke in 6 hr. after adding alum or chrome solutions, but this 
instability was caused by salting out and could be reversed by adding water. 
Salting out was limited to sulfited oils having not more than 2 unsaturated 
bonds. per molecule. Sulfited sperm oil was more stable to acid than  sulfited 
cod oil because of its low triglyceride content and is therefore more suitable 


for chrome leather. LEX. 


Industrial Wastes Effects at South San Francisco, California, Sew- 
age Treatment Plant. H. L. Schweining. Sewage and Ind. Wastes, 29, 1377 
(1957).—The million-dollar South San Francisco—-San Bruno sewage treatment 
plant is described. It has a designed capacity of 8 mgd with a peak of 13 med. 
and municipal and industrial wastes can be kept separate or treated together 
because all the equipment is in duplicate. The pretreatment units consist of 
automatic bar screens, two grit chambers with straight-line grit collectors, and 
a screw conveyor to the grit hoppers. There are 4 flocculation tanks and 4 
primary sedimentation tanks; the latter are equipped with sludge collectors 
and pipe skimmers. Raw sludge is drawn by gravity to either of 2 sludge thicken- 
ing wells and pumped to the digesters. There are 2 70-ft. primary digesters 
equipped with floating covers and heated by 2 sludge heaters. Industrial wastes 
come from three meat-processing plants and a packing house, a tannery (chrome 
process), a steel-pickling plant, and a shop-towel laundry service. The treatment 
plant receives all the tannery (Poetsch and Peterson) wastes except the chrome 
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and hair wastes. Plans for a pretreatment plant for the treatment of chrome 
wastes and removal of excess suspended solids have been authorized by the 


tannery. JF. W. 


Tannery Waste Treatment with Sewage at Williamsport, Pennsyl- 
vania. T. R. Haseltine. Sewage and Ind. Wastes, 30, 65 (1958).—The treat- 
ment plant is designed to handle a maximum of 500,000 gpd of industrial waste 
plus the sanitary sewage from an ultimate population of 10,000 people. It 
incorporates primary treatment and chlorination with vacuum filtration and 
incineration of the resulting undigested sludge. The tannery waste comes from 
the Williamsport tannery of Armour Leather Company which has a capacity 
of 52,000 to 54,000 Ib. of hides per day. At capacity the tannery produces 
dea 400,000 gpd of wastes, approximately 75° of which are discharged over 
a 10-hr. period. The tannery wastes are pumped to the treatment plant “through 
approximately 2,800 ft. of 10-in. and 12-in. pipes by means of 3 quadruplicate 
plunger pumps taking suction from a wet well. At the treatment plant the wastes 
enter a tannery-waste holding tank which is 70 ft. in diameter and equipped 
with a mechanical sludge collector but has no overflow weir or fixed liquid 
level. The tank outlet is situated to allow about 80.000 gal. of liquid storage 
capacity above and about 60,000 gal. of sludge storage capacity below. This 
permits the treatment of the tannery wastes at a uniform rate over a 7-day 
week despite the wide variations in the rates of discharge by the tannery; it 
also permits the collection of the heaviest tannery solids prior to further treat- 
ment. The wastes pass through a flow regulator and Venturi meter and then 
become mixed with the municipal sewage at either the inlet or outlet of the 
preaeration tank. Sludge is pumped from the tannery-waste holding tank to 
primary sedimentation basins. The final sludge is dewatered on 2 coil-type 
vacuum filters, each of which has an effective area of 150 sq. ft. Belt conveyors 
receive the filter cake (as well as sewage grit and screenings) and discharge to a 
hearth incinerator. The municipal sewage reaches the plant through a flow 
regulator in a combined sewer. At the plant it passes through a mechanically 
cleaned bar screen and a retention-type grit chamber to a wet well. from which 
it is pumped to a preaeration tank. The preaeration tank is of the spiral-flow 
type equipped with spargers and has a theoretical detention time of 48 min. 
at an average flow of 1.1 mgd. There are two rectangular sedimentation basins 
equipped with conventional chain and flight sludge collection and skimming 
mechanisms. Together these tanks theoretically afford a 2.7-hr. retention period, 
a surface settling rate of 740 gpd/sq. ft., and an overflow weir rate of 10,600 
gypd/ft based on an average flow of 1.1 mgd. — effluent is chlorinated and 
then flows to the Susquehanna River. Provision in design will permit installa- 
tion of a secondary treatment process. Complete a rational data for the period 
May 1956 through April 1957 are tabulated. The average monthly reduction 
in BOD was 54° and the reduction in settlable solids. 13.767. From the sludge 
recovery data a solids recovery of 71.66 is noted. The “ae serious problem 
encountered has been the concentration and filtration of the sludge. It is de- 
sired to have sludge contain at least 6 to 7% of solids, and considerable 
experimental work was necessary to achieve this. A procedure was finally 
developed that is giving from 8 to 10% solids and entails careful pumping of 
the sludge and removal of the supernatant liquid from the holding tanks daily. 
In the discussion of this paper by F. E. Heller, Secretary of the Williamsport 
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Sanitary Authority, the economic considerations and operating costs of this 
treatment plant are described. J.F.W. 


The Effect of Beamhouse Operations on the Character of Pig 
Upper Leather. F. Stather, H. Herfeld, and H. Moser. Ges. Abhandl. Deut. 
Lederinsts. Freiberg/Sa., No. 11, 3~34 (1955).—Results are given for a series 
of 28 test lots (20 skins each) in which the effects of changes in the liming. 
degreasing, or bating processes were studied by comparison with a standard 
procedure, All lots were Cr- tanned alike, and part of each lot was finished for 
suede and part for full-grain leather. The leathers were analyzed for fat at 
several stages, subjected to physic al tests, and appraised subjectively for quality. 
In the standard procedure the skins were soaked 24 hr.. fleshed. limed for 8 hr. 
with 200° water and 8° Na.S crystals at 30°-25°C.. washed. relimed for 4 
davs with a white lime. washed, delimed with (NH,).SO,. washed. refleshed. 
degreased with 2.5°7 Desapon A and 0.16¢ NaOH. washed. and bated with 
(NH,).SO, and 1°¢ Pellucit O. Bristle removal was unsatisfactory with 6° 
or 4°¢ Na.S when liming was started at 30°C.; with 3°¢ Na.S at 36°C.; in 
and 4- or 5-day lime with 2-47 Na.S plus lime: and in a 17-day white lime 
Weight yield was improved by omitting reliming and worsened by prolonged 
liming with Ca(OH). only. Both these changes lowered the area vield. The 
strength of the leather was decreased when the initial liming temperature ex- 
ceeded 30°C. and when liming was prolonged; it was improved when reliming 
was omitted and when the painting process was emploved. Loose leather 
resulted from high-temperature liming, prolonged liming, and doubling the 
quantity of bate. Omi sion of reliming made the leather too firm. The character 
of the grain was improved by using the painting process, by shortening the 
liming process. and by prolonging the bate. The above applies to full-grain 
leather. The character of pig suede was improved by a more drastic liming. 
either by use of higher temperature or by extending the time in the relime. 
The average fat content of the skins after fleshing was 9.4. 10.9. and 11.7° 
(on hide substance) in butt, shoulder. and belly respectively. About 54° 
of the fat was removed in liming (less when reliming was omitted or shortened). 
3% in deliming. 10% in the degreasing operation, and 3°% in bating, leaving 
about 30° of the initial fat in the bated skins. Addition of degreasing agent or 
NaOH to the soak was not beneficial. The degreasing operation was less ef.- 
fective when done before liming. before reliming. or before deliming. Five other 
commercial detergents were tried instead of Desapon A. with no appreciabl 
effect on degreasing or leather quality. H.B.M. 


The Influence of Retanning, Neutralization, Fatliquoring, and 
Finishing on the Properties of Corrected Grain Pig Upper Leather 
(*“Kona” Leather). F. Stather. H. Herfeld, H. Moser. and K. Hirtewig. 
Ges. Abhandl. Deut. Lederinsts. Freiberg/Sa., No. 1%. 3-30 (1955).—The 
leather in question is buffed and given a plated finish, either smooth or with 
an artificial grain. The main purpose of this work was to prevent the reappear- 
ance of typical pigskin grain when the leather is stretched, as in lasting. 
Vegetable retannage accomplishes this by making the leather firmer and less 
stretchy. Tests with a variety of natural tannins and syntans showed that 
natural tannins. e.g.. pine bark extract. give the firmest and least stretchy 
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leathers, and certain syntans the softest and most stretchy, although these dif- 
ferences can be equalized to some extent by varying the quantity of fatliquor. 
About 4°¢ pure tannin on the shaved weight should be given. The skins should 
he buffed deeply to remove all the grain layer, preferably before vegetable 
retanning, using a coarse paper first, followed by a very fine paper. This can 
he accomplished by a procedure analogous to the common process for suede 
(neutralizing, partially fatliquoring, drying. buffing. and then wetting back, 
dyeing, fatliquoring, and retanning) or more economically by doing the coarse 
buffing on the damp skins in the blue and the fine buffing after the skins have 
been tacked out, or even after the first finish coat. The leather should be 
neutralized thoroughly and fatliquored before retanning. otherwise the uptake 
of fat will be incomplete and variable. Finishing is done by applying 2 coats 
by swab and 2 by spray, using a blend of protein and synthetic binders 
(Eukanols). The proportion of synthetic to protein binder should be 2 : 1 to 
attain adequate extensibility of the film before cracking occurs (about 30%) 
and adequate resistance to flex-cracking. Application of the bottom coats at 
high dilution is advisable. The finished leather is rather impervious to passage 
of air or liquid water, but permeability to water vapor is considered adequate. 


H.B.M. 


The Most Suitable Tannage and Retannage for Pig Suede Leather. 
H. Herfeld, F. Stather, K. Hirtewig. and H. Moser. Ges. Abhandl. Deut. Leder- 
insts. Freiberg/Sa.. No. 1°, 31-55 (1955).—The authors tanned 25 test lots 
(15 skins each), all processed alike through the beamhouse by the standard 
procedure described above. In the standard tanning procedure the skins were 
pickled with 867 NaCl and 1.067 H.SO, in 200°¢ water: tanned in the spent 
pickle with 307 Cr.O, (“Basochrome”). half added at 3307 and half at 50% 
basicity; neutralized to 507 over-all basicity; piled, wrung. split and shaved: 
neutralized with 2.50 Na.CO,; partially fatliquored, dried, damped, staked. and 
tacked out: buffed flesh and grain and brushed: wet back with 1° Pekorol 
LM in 100067 water at 60°C.; retanned with 3°7 Cr.O, (Cr alum) on the dry 
weight, half the liquor being adjusted to 339% and half to 50% basicity with 
Na.CO,; neutralized; retanned with lightly sulfited quebracho equal to 1% 
pure tannin; washed, dyed, and fatliquored. In the 24 experimental lots the 
tanning and/or retanning conditions were altered. and the resulting leathers 
were compared with the standard with respect to subjective properties and 
physical tests. It was found advantageous to tan at higher basicity by lower- 
ing the pickle acid to 0.50 and feeding all the Cr liquor at 42° basic'ty. 
This resulted in a higher Cr content. better fat takeup, improved measurement 
vield, and better subjective qualities. These improvements were obtained, but 
to a lesser degree, by increasing the temperature during tanning. Omitting the 
vegetable retan seemed to result in better strength, improved handle and 
smoothness, but poorer resistance to wetting; this last probably could be over- 
come by modifying the fatliquor. All other changes were disadvantageous. 
including tannage with less Cr, “dry” tannage, tannages with liquors variously 
masked, pretannage with alum, and similar changes in the Cr retannage. 


H.B.M. 


The Most Suitable Methods for Fatliquoring and Mechanical Finish- 
ing of Pig Suede Leather. H. Herfeld. F. Stather, and K. Hirtewig. Ges. 
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Abhandl. Deut. Lederinst. Freiberg/Sa., No. 13, 3-36 (1956).—The shaved 
leather was neutralized, fatliquored, dried, damped, staked, tacked, buffed. 
wet back, retanned, colored, and re- -fatliquored. Tests were made using 6 dif- 
ferent sulfated oils that varied widely in degree of sulfation, ratio of emulsifier 
to emulsified fat. and “water absorption number” (see JALCA, 51, 335 
[1956]). Test lots were given 3.5° actual fat (on shaved weight) in the first 
fatliquor, and 0.8°¢ in the second fatliquor. Small lots were fatliquored with 
5 different sulfated oils, and each lot was split into 5 sublots that were re-fat- 
liquored with 5 different sulfated oils or mixtures. Contrary to expectations 
it was not necessary to use a highly sulfated oil in order to secure satisfactory 
buffing. On the contrary, the leather made with low sulfated oil was superior 
in most respects but hard to wet back. Best results were obtained with a 1 : 2 
mixture of high and low sulfated oils. Further tests showed that best results 
were obtained with the application of 2.5-3.0° actual oil (on shaved weight) 
in the first fatliquor, and 1.0% in the second. Results of numerous tests of 
mechanical treatments are reported. Drying should be done at not over 30° 
35°C., and the leather should be toggled under slight tension. All the grain layer 
should be buffed off, but the grain should not be buffed too deep, otherwise 
the pig characteristics become evident. A complete process for making pig suede 
leather is given. summarizing the results of this series of papers. H.B.M. 


Pigment Finishing of Pig Upper Leather with Corrected Grain 
(“Kona Leather”) Using Synthetic Binders. F. Stather. H. Herfeld, K. 
Hartewig, and H. Moser. Ges. Abhandl. Deut. Lederinst. Freiberg/Sa., No. 13, 
37-68 (1956).—The application of commercial synthetic resin finishes is dis- 
cussed. The following general conclusions are drawn from the results of many 
experiments: Use of ‘fats with too high a water absorption number is bad, be- 
cause then the first finish coat soaks in too much. The ground coat should he 
a straight synthetic resin of a high degree of softness. The succeeding coats 
{one or two plush coats and one or two spray coats) should be combinations 
of protein and synthetic resin so formulated that the softness decreases from 
the under to the upper coats. (This should be attained by using the right pro- 
portions of harder and softer binders rather than varying the amounts of 
plasticizer added.) The final glaze coat should be straight protein binder. The 
temperature and pressure of the plating press must depend on the thermo 
plasticity of the individual coats. It is suggested that the leather be smooth-plated 
after the ground coat, embossed with a fine pattern after the plush and spray 
coats, and finally smooth-plated after glazing. The embossing is then scarcely 
noticeable but serves to hide the pig grain. Emphasis is placed on securing the 
right degree of fixation of the finish coats. H.B.M. 


Pigskin and Pig Leather. F. Stather. Das Leder, 9, 35-39 (1958). 
An address summarizing the author’s previously published investigations. 


H.B.M. 


Societal Aspects of Pollution Control. By R. D. Hoak. 4.M.A. Arch. 
Ind. Health, 17, 446 (1958) .—Air and water pollution are dissimilar in some 
respects, but they do have a number of points in common. The most significant 
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correspondence between the two is the paucity of dependable technical data on 
the specific effects of particular factors and combinations of factors. The ad- 
ministration of pollution controls is difficult but has often been compounded 
by unrealistic legislation. In the case of stream pollution abatement the emphasis 
has been placed on uniform effluent standards, which fail to take into account 
the volume or quality of the receiving stream. Such standards are gradually 
being replaced by stream standards, whereby concentrations of specific sub- 
stances are limited to appropriate value after admixture with the receiving water, 
thus taking advantage of the assimilative capacity of the streams and utilizing 
this factor as an economic resource. The vital need for more fundamental re- 
search studies on the specific effects of air- and water-borne materials is 


emphasized. J.F.W. 


Serew Drums in Soviet Tanneries and Possibilities of Their Applica- 
tion in Czechoslovakia. M. Spieka. Kozarstvi, 7, 68-70 (1957); cf. JALCA, 
22, 43 (1957).—These screw drums are very long horizontal cylinders, divided 
into compartments by a continuous helical partition. Skins enter the first com- 
partment and are advanced to succeeding compartments by turning the drum 
through 360°. Agitation is affected by roc king through 170°-220°. Such drums 
are being used for soaking and liming, and for vegetable retanning. The 
technology of bating, deliming, pickling, and chrome tanning in screw drums 
is still under development. For liming, the drum is 16 m. long, divided into 
7 sections, the first for soaking and the other 6 for lime liquors. Volume of 
the individual sections increases from 9.1 for the first to 11.5 cu. m. for the 
last section, with useful capacities of 4.5 to 5.75 cu. m. A charge of 1250 to 
1500 kg. green weight of hides is fed to the first section, washed for 30 min. 
with 200-300 water, drained, and soaked 5 hr. at 27°-29°. The charge is 
then advanced to the next section, where it is limed with a liquor containing 
15-18 g. CaO and 0.6-0.7 g. Na.S per 1. at 32°-34° C. At regular intervals a 
new charge enters the soak compartment, and the skins being limed are advanced 
one compartment. The whole soaking-liming cycle takes 36 hr. The hair is 
conserved. This process cuts the requirement for floor space per ton of hides per 
day to 24 sq. m. compared to 36 sq. m. for pit-liming. Productivity is doubled 
because of reduced manual handling. The screw drum for vegetable retanning 
is 30 m. long, 2.5 m. in diameter, and has 30 sections. The charge is 500-600 
kg. of prechromed pelts in 200° float, so that the whole apparatus holds about 
15-18 tons of hides and about 30 cu. m. liquor. The first 16 sections correspond 
to a rocker section, the 17th to 26th sections to retan drums, and the 27th to 
30th sections to wash drums. The wash liquor is fed back to an earlier section. 
The spent liquor from the first section contains 0.2-0.6% tannin. The concen- 
tration of tannin in the 15th section is 5.5-6.0%. Fresh extract containing 
20% tannin is fed to sections 17 and 18, and the concentration falls in section 
25. Advantages and disadvantages are discussed. L.M. 


Building and Location of Tanneries. L. Masner. Kozarstvi, 7, 20-22 
(1957).—The annual capacity of new unit U.S.S.R. tanneries is given as 3,000 
tons sole leather, 100 million sq. dm. Cr upper leather, and 90 million sq. dm. 
of Cr—-vegetable retan heavy upper leather. These tanneries are combined with 
shoe factories for 4.5 to 6 million pairs of shoes. About half the hand work in 
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older tanneries is really internal transportation. Mechanization, using 5-ton 
overhead cranes, and the new screw-type drums (see preceding abstract) ‘s 
recommended. The former BATA tannery units, with daily capacities of 400 
steerhides, 800 calfskins, and 100 goatskins. are too small to use highly pro- 
ductive machines to best advantage. The productivity of a new Czech sole leather 
tannery at Otrokovice is given as 50 hides per week per worker, compared to 
alleged outputs of 41, 34, and 24 hides per week for 3 named U.S. tanneries. 
Corrosion of tan pits was studied. Concrete pits should be lined with cerami 
tile. Painting with alcoholic phenol-formaldehyde resins has given poor results. 
and lining with polyvinyl chloride is unsuitable if temperatures exceeding 45° C. 
are to be encountered. Tannery wastes. after removal of 80-90¢¢ of suspended 
matter by sedimentation, may be discharged directly into a stream. providing 
that the resulting dilution is at least 200 to 1 on at least 350 days out of the 
year; otherwise chemical or biological purification is necessary. Cold, sterile 
well water is best for soaking and liming. and soft, filtered river water is perhaps 
best for other operations. Water consumption is 4000; of fresh weight of hides 
for sole leather tanneries, and 80007 for upper leather tanneries. L.M. 


Brush Dyeing of Glove Leathers. 0. Zajicek and J. Turecek. Kozarstvi. 
4, 67 (1957).—The leather is brush-dyed on small palettes of phenol- 
formaldehyde resin carried by a conveyor. Each worker performs only one 
operation so that differences in shade have largely been eliminated. L.M. 


An Apparatus for the Determination of Shrinkage Temperature 
and the Degree of Shrinkage of Leather. V. Oplustil. Aozarstvi, 7, 31-32 
(1957).—A sample 60 x 100 mm. is immersed horizontally in water and at 
tached to a lever which operates directly on a dial that shows the percentage of 


shrinkage. A second apparatus provides 5 levers and 5 dials. L.M. 


Synthetic Rubbers as Raw Materials for Shoe Cements. A. Kolinsky. 
Kozarstvi, @, 14-16 (1957).—The following formula is given: chloroprene 
rubber (cold-polymerized) 100: MgO 4: ZnO 5: antioxidant 2: modified 
colophony or synthetic resin 5-30; fillers 0-50 parts. The resin is an essential 
component, as the chloroprene rubber has very little adhesion by itself. A 
hydrogenated or disproportioned colophony may be used, or various synthetic 
resins. The optimum ratio of resin to rubber is 15-50 to 100. Nitrile rubbers 
or high styrene-butadiene rubbers may also be used. These cements may be 
used also for attaching polyvinyl chloride soles to shoes. An addition of 33° 
of 5-10% Desmodur R in CH.CL. is recommended. These cements are used 
wet or activated with acetone. L.M. 


Substitution Reactions of Reinecke’s Salt. A. A. Adamson. /. 4m. Chem. 
Soc., 80, 3183-89 (1958): cf. Gustavson. JALCA, 53, 192-202 (1958). 
The (NCS) groups of Cri NH ) (NCS), are displaced successively by solvent 
molecules. Rate of solvolysis is about the same in water and methanol. and 
much slower in nitromethane. Ammonia is not displaced. The reaction kinetics 
are discussed. H.B.M. 
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The Mechanism of Action of Elastase. V. Moret and L. Gotte. Atti 
fecad. Nazl. Lincei, Rend., Classe Sci. Fis., Mat. e Nat., 23, 442-47 (1957); 
Chem. Abstr., 52, 11134d. 


The Intrafibrillar Network Structure of Collagen. E. Kuhnke. Natur- 
WLSSeNse haften, $4, 509-10 (1957); Chem. Abstr., 52, 11135a. 


Transformation of Collagen to Elastin in Dermal Collagens with 
Varying Sensitivity toward Collagenase. M. K. Keech. Ann. Rheumatic 
Diseases, 14, 23-50 (1958): Chem. Abstr.. 5°, 11156h. 


Treatment of Trade-Waste Waters and Prevention of River Pollu- 
tion. P. C. G. Isaac, ed. Univ. Durham-King’s Coll. Dept. Civil Eng. Bull. 
No. 10, 312 pp. (1957) ; Chem. Abstr., 5%, 11325¢. 


The Tannins of Sprucewood Bark. W. Grassmann, G. Deffner, E. 
Schuster, and W. Pauckner. Chem. Ber.. 89, 2523-35 (1956); Chem. Abstr., 
o1, 8091/. I. Chromatographic Se paration of Tannins on a Polyamide 
Column. Isolation of a Second Aglycon from Sprucewood Bark Tannin. 
W. Grassmann, H. Endres, W. Paackner, and H. Mathes. /bid., 90, 1125-28 
(1957); Chem. Abstr., 52, 11413d. 


Sulfur Fat Tanning. I. Binding Sulfur with Collagen in the Process 
of Sulfur Tanning. R. Dzieza. Prace Inst. Przemysl Skorz., 1956, No. 1, 77 
pp.: Chem. Abstr., 52, 11451b. 


The Effect on Shoe Leather Water Absorbability of Multiple Soak- 
ing and Drying. E. Raabe and M. Witanowski. Przeglad Skorzany, 1956, No. 
9, 221-24: Chem. Abstr., 52, 11451h. 


Aging of Finished Leather. J. Drezner. Przeglad Skorzany, 1956, No. 2, 
t: Chem, Abstr., 5%, 114526. 


Studies on Picking Band Leather. 5S. Sen. en and A. Chakra- 
borty. J. Indian Leather Technologists’ Assoc., New ae No. 1, 34-39 (1958). 


Tensile strength measurements and microscopic cantons of raw, limed, 
pickled, tanned, dried, and stuffed hides indicate that high tensile strength is 
associated with low weave angle and medium to high degree of splitting up of 
fibers. Uniformity of vertic al distribution of Cr and stuffing grease increases 


with degree of fiber splitting. H.B.M. 


A Method for Evaluation of Organic Sulfur in Commercial Waste 
Sulfite Liquor. K. B. Mathur and S. K. Barat. Bull. Central Leather Research 
Inst.. Madras, 4, 296-307 (1958).—Knowledge of the organic sulfur content 
of commercial lignosulfonate is desirable if the lignosulfonate is to be used for 
tanning. either directly or after chemical modification. The material analyzed 
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was a mixed Ca—Me lignosulfonate, 72°¢ solids, pH 7.5; at that pH value no 
SO. or bisulfite could be present. Organic sulfur is determined by subtracting 
the sum of sulfate and sulfite sulfur from the total sulfur. Total sulfur is best 
determined by wet oxidation with HNO, and HCIO, followed by precipitation 
as BaSO, (Salvesen and Hogan, Anal. Chem., 20, 909 [1948]). Sulfate is 
determined by a modification of the conductimetric titration method of Penis- 
ton et al. (Anal Chem., 19, 332 [1947]). The raw lignosulfonate is diluted with 
1 to 2 parts water, and a 10 ml. aliquot is put through a column of Amberlite 
IR-120 in the sodium cycle to replace Ca and Mg by Na. The effluent and 
washings are diluted with an equal volume of isopropyl alcohol, and titrated 
conductimetrically with 0.5N BaCl.. The end point corresponding to complete 
precipitation of BaSO, is marked by a sharp increase in the slope of the graph 
of BaCl. vs. conductivity. Sulfite is determined by the T.A.P.P.1. iodimetric 


method. H.B.M. 


Manufacture of Fancy Leathers from Chrome-tanned Grain Leathers 
and Splits. A. Ganesan. Bull. Central Leather Research Inst., Madras, 4, 
308-12 (1958).—Procedures are given for application of decalomania and for 


hand color block printing. H.B.M. 


Production of White Leather. \. Pektor and J. Ondracek. Kozarstvi, 
4, 287-97, 306-11 (1957).—A review. Both Al and HCHO tannages are used 
only in combination with other tannages. Tannages described are: (1) Bleached 
Cr tannage on goatskins, with 1.70 Cr,O,, best neutralized with 5% Na.S.O 
in 200° water at 30°C.; bleached with 0.50 oxalic acid and 10% of a 
bleaching syntan in 300¢¢ water at 45°C. for 45 min.; and fatliquored with 
3 sulfated castor oil in 200¢¢ water at 55°C. for 45 min. European bleaci- 
ing syntans are rated in the order: Irgatan RLB, Biltan 1115 (experimental), 
Kortamol NNO (Czech). Basyntan FC, Albatan (Hungary), Tamol NNO, and 2 
experimental syntans. (2) Sulfochloride tannage; pretannage with 0.4-0.6% 
HCHO (100¢¢) at pH 7.7-7.9, 2 hr. at 20°-22°C., followed by horsing 12 hr.; 
wringing to 55° water; tanning with 14-16% sulfochloride (on wrung weight) 
and 4.2-4.8°¢ Na.CO, at 42°-47°C. exactly, for 60-80 min.; drying for 3 davs 
at 40°-47°C. to exactly 11-14°C water; staking; drumming 20-30 min. in 
68006 water (on dry weight) at 45°C.: adjustment to pH 7.7-8.3 by Na.CO 
(about 0.267) and 80-90 min. further drumming, followed by washing 25-35 
min. at 40°-45°C.; fatliquoring with a maximum of 3% sulfated castor oil 
(on dry weight) plus 2°¢ white pigment and 0.059% blue casein color. Re 
tannage with Cr makes this leather more elastic and easier to finish. (3) 
Melamine tannage; pickling’ with 807 NaCl, 1% H.SO, and 100% water: 
tannage in 30°% of spent pickle plus 70°@ water to which is added 8% melamine 
dissolved in 50° spent pickle, boiled. and cooled; drumming for 4 hr. with 
pH adjustment to 3.84.1 every 30 min.; left in drum overnight, run 20 min.. 
horsed 24 hr., then fatliquored. Pretannage with 5% Cr alum in 70% water and 
30° spent pickle is also possible. (4) Zr tannage. Formulas for nitrocellulose 


and casein-resin binder finishes with white pigments are given; casein-resin is 
preferred. Three grindings of the pigments are necessary. L.M. 


The Determination and Fractionation of Sulfates in Water Solu- 
tions of Chrome Alum. A. Blazej and A. Mracna. Koza stvi, 7, 324-28 
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(1957).—The determination of total sulfate. free SO, ions, and cold- and 
warm-titrated acid SO, ions was studied. Total SO, ions are determined 
gravimetrically by precipitation with benzidine dichloride. Cold and warm 
titrations were made with phenolphthalein. Cold titration determines free H.SO,, 
SO, ions bound electrovalently to cationic Cr, and part of the coordinately 
bound SO,. During the potentiometric titration with antimony or glass electrode, 
points of inflection occur at pH 3.3 and 8.5; the former corresponds to titra- 
tion of free H.SO,. Solutions with pH under 2.8 always contain free H.SO,,. 
those with pH 2.8 to 3.3 sometimes do, and those with pH over 3.3 never do. 
Titration of the boiling solution gives both ionic and complexly bound SQ,. 


L.M. 


Testing of Leather Dyestuffs. B. Niewieczerzal. Kozarstvi, 7, 346-438 
(1957).—-Development of dyes for leather is described. Their testing has not 
vet been standardized. Some companies use a blue scale with 8 shades as in 
the textile indutry: Bayer modified it; others use 5 shades. Sandoz (Basle) 
compares the dyes to be tested with reference dyes by dyeing leather samples. 
This procedure is used in U.S.S.R. Different tests are not cemparable. Poland 
uses the Sandoz system, limited to 6 shades as no dye has been found with 
a higher resistance to light. Dyed samples of leathers and textiles cannot Le 
compared as textiles bleach out while leathers change color. Washing resistance 
is measured in the textile industry by 3 standards, but although dyed leather 
samples often bleed in water or by washing, they are not colored by the dye 
that is bled out. Textile methods cannot therefore be used with leather. The 
Sandoz method for measuring penetration by examining fresh cuts gives qual- 
itative results. A Swiss method to determine levelling properties of dyes by 
dyeing leather with different dye concentrations (1 to 10°) has been recom- 
mended. Spotting on filter paper is useful. Chromatography of dyes on leather 
(Vrbacky. abstr. JALCA, 52, 528 [1957]) is mentioned. L.M. 


The Control of Washing and Deliming Pelts. A. Blazej and E. Mar- 
kusovska. Kozarstut, 4, 357-59 (1957).—Limed nelt contains 2-667 CaO on the 
dry basis. Of the CaO present initially. 72. 61, 37, 31. and 29° is still present 
after washing for 0.5, 1, 2. 4. and 8 hr. The lime present in skin can be classified 
as water-soluble, partly soluble Ca salts of amino acids, and Ca bound insolubly 
by COOH groups of proteins. Control of lime content by spotting with nhenol- 
phthalein is only qualitative. The colorimetric method of Stehlik (Abstr. JALCA, 
2°, 405 | 1957]) applies only to a narrow range of Co concentrations, and the 
colored compound is too unstable for the preparation of standards. A chela- 
metric method employing Komplexon III (the disodium salt of ethylenediamine 
tetraacetic acid) is proposed. Cut a strip about 1x2-3 em. from the butt, weigh 
to 0.01 g.. transfer to a 250-ml. Erlenmeyer flask. and hydrolyze by boiling 
with 30 ml. N HCl. Add 50 ml. redistilled water. neutralize to methyl orange 
with 2N NaOH, and add 2 ml. of 2N NaOH and 10 ml. of a buffer solution 
containing 2 g. NH,Cl and 100 ml. cone. NH-OH per 1. Add 0.3 2. Murexide 
(NH, salt of purpuric acid), and titrate with 0.01M Komplexon ITI (3.721 g. 
per 1.) to the change from reddish orange to blue-violet. The hydrolyzed col- 
lagen does not interfere in amounts up to 1.5 g. nitrogen in the sample. Analyses 
of limed steerhide gave the following percentages of CaO on the dry basis, the 
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0.35. 
L.M. 


differences being the maximum for 5 replicates: limed 2.80—-2.85; washed 
2.01-2.12; delimed 1.61—1.64; bated 1.15-1.19; and pickled 0.28 


Chemical Studies on the Hair. I. Sulfur-containing Amino Acids 
Especially on Lanthionine. M. Funatsu and M. kKikutani. Nippon Nogei 
-Kagaku Kaishi, 80, 572-76 (1956); Chem. Abstr., 5°, 12000c. 


Sedimentation and Diffusion of a- and §8-Components of Procol- 
lagen and Their Ratio. V. N. Oreckhovich, V. O. Shpikiter, and V. T. 
Vaslavskii. Biokhimiya, 23, 285-90 (1958): Chem. Abstr., 52, 12005¢. 

Avens as Tannin-bearing Plants. K. F. Blinova. Shornik Nauch. Trudor 
Leningrad. Khim.-Farm. Inst. 2, 80-90 (1957); Referat. Zhur. Khim., Biol. 
Khim., 1958, Abstr. No. 3362: Chem. Abstr., 5%, 12099d. 


A Laboratory Screening Test of Bactericides for Use in Sheep-Pelt 
Soaking Pits. J. H. Richardson. { ppl. Vicrobiol.. G@, 142-45 (1958): Chem. 
{bstr., o2, 12437h. 


Tannins. VII. Colorimetric Determination of d-Catechol in Catechu. 
K. Kimura, Y. Satomi, and S. Kuwano. Yakugaku Zasshi, 7. 325-29 (1958): 
Chem. Abstr., 5%, 12439a. 


Elastin. Il. Mucopolysaccharides in Elastin Fibers. L. Gotte and V. 
Moret. Atti Accad. Naz. Lincei Rend. Class Sci. Fis. Mat. Nat., ‘23, 281-86 
(1957): Chem. Abstr., 5°, 12940c. 


A Collagen-like Compound Isolated from Bovine Spinal Fluid. I. 
E. Roboz, N. Henderson, and M. W. Kies. J. Neuwrochem.. ‘2, 254-60 (1958): 


Chem. Abstr., 52, 12947¢. 


Investigation of Tanning Characteristics of Rhododendron Aureum. 
P. D. Sokolov. Botan. Zhur. 43, 437-43 (1958): Chem. Absir., 5°, 13295f. 


Chromatography of the Sulfonated Products of Phenol— Formalde- 
hyde Condensation. I. Paper Chromatography of Phenolsulfonie Acids. 
E. Miick. D. Kokes, and F. Langmaier. Chem. Listy, 5°, 746-48 (1958): Chem. 
Abstr., 5%, 13295f. 


Determination of the Degree of Sulfitation of Vegetable Tanning 
Extracts. A Stehlik, D. Kokes, M. Podolska, and E. Miick. Veda a Vyzkum 
v Prumyslu Kozedelnem, %, 53-8 (1957).—The procedures of Turley et a’. 
(JALCA, 36, 329 37 [194] 1) are considered too long. The following pro 
cedure is offered for determining free SO... 50. present as sulfite, and SO. bound 
to tannin. Free SO,: Dissolve 50 g. of solid sulfited extract in 1000 ml. water 
(cold), adjust the pH to 2.8-3.1 by adding HCl. pipet 50 ml. of the solution 
into a 250-ml. flask, boil under reflux in an atmosphere of N. for 1 hr., and 
distil into a 3% solution of H.O.. Titrate the acid formed by oxidation of the 
distilled SO, with 0.1N NaOH, to the bromphenol blue end point. SO, combined 
with tannin: To the residual solution in the flask add 5 ml. cone. HCl and 10 
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ml. HCHO (400), boil under reflux 30 min., cool, filter the precipitated 
tannin, and wash with hot water to a negative reaction with BaCl.. Colloidal 
precipitates obtained with highly sulfited extracts can be filtered hot after 
adding 10¢¢ potassium acetate solution to the suspension. Transfer the washed 
precipitate to a Kjeldahl flask, oxidize to a transparent solution by adding 5 ml. 
fuming HNO. and 80 ml. H.O.. and determine sulfate gravimetrically. A blark 
test with nonsulfited quebracho is run to correct for SO, in the reagents, 
particularly H.O.. Lignosulfonate. if present. must be removed before the 
analysis by adding 1| g. urea and filtering. Sulfited quebracho extracts contained 
3.28 to 3.720¢, and sulfited spruce extract 2.16 to 4.580 of SO. combined wi'hn 
tannin. The following percentages of SO. combined with tannin were found in 
spruce extracts sulfited as indicated: 


NaHSO, used none none none 
Na.SO; used ( 2.0 3.0 5.0 


% SO, combined with tannin 28 2.16 3.36 4.58 


L.M. 


Experience with Drying of Pasted Side Upper Leather. V. Pektor 
and L. Hula. Veda a Vyzkum v Prumyslu Kozedelnem. 3, 99-188 (1958) .— 
The hygroscopic equilibrium in the drying of pasted side upper leather has 
been determined. Medium liming and short. intensive bating are recommended. 
It is stated that “foreign” side upper leathers contain 3 Cr.Q, and 7.5% fat. 
The amount of fat given in the fatliquor should be 15-2007 higher than for 
nonpasted leather, and at least 20°¢ of the fat must be nonsulfated. A recom- 
mended fatliquor contains sulfated oil (containing mineral oil) 3.0-4.0, non- 
sulfated rapeseed or neatsfoot oil 1.3-1.6, and surface-active agent 0.5-0.7¢. 
The pH of the cut should be 4.5-5.0 after neutralization. Drumming for 35-40 
min. in fatliquor is necessary. For retanning after fatliquoring. a mixture of 
6067 wattle extract and 40¢6¢ Syntan SN.. is recommended. A recommended 


paste contains 2.0-2.5% potato starch. 90-95°7 water extract from sunflowe» 


cake. and up to 5 sulfated oil. The leather before pasting should contain 
55-607 water. The recommended cycle for drying side leather is: 2 hr. at 45°C. 
and 6067 R.H.. 5 hr. at 55° and 5067 R.H. to 30-330 water, 1 hr. at 55° and 
10¢¢ R.H.. and 1 hr. “conditioning” at 45° and 55°00 R.H. Drying of other types ° 
of leather is also described. The final water content should he 15°. The dried 
leather is conditioned for at least 6 days at 18°-20°C. and 65°7 R.H. The area 


vain for side leather is 5-6, for pig shoe upper 6-8. for horse upper or garment 
10-12. and for box calf and kid (only partly dried) 4-5. L.M. 


Utilization of Leather Industry Wastes. C. Halamek. M. Radil. and J. 
Lacnak. Kozarstvi. 4, 275-78 (1957).-The following percentages of wastes. 
figured on the fresh weight of the hides, are obtained in Czechoslovakia: hair 2. 
machine fleshings 24. hand fleshings 4, split fleshings 18. Cr shavings 10. fat 3. 
Sole leather trimmings amount to 25 and upper leather cuttings 14-16% (of 
the leather ?). The hide substance is utilized in shoes to the extent of 56% 
for sole and 26-27% for upper leathers. The best use of sole leather cuttings is 
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disintegration of the fibers and use in plastic “leather”. A large unit for pro- 
ducing this “leather” is under construction. Alkali-hydrolyzed sole leather 
cuttings can be used for mordanting wool. Their use in fertilizers is economically 
unsound; the cost of their nitrogen is three times that of commercial fertilizers, 
and acid hydrolysis before use in fertilizers is too expensive. Attempts to detan 
the cuttings with NH,. recover the tannin, and use the protein for feedstuffs, 
also proved uneconomical. Dry distillation of the cuttings has been tried. 
(Kashpin. Moscow: Vsesoyuznoe kooperat. izdatelstvo, 1954). Other suggested 
uses are for “cementing” (case-hardening ?) steel, polishing metals, and pro- 
duction of activated carbon. Urbanek (Leather & Allied Trades Research Inst.. 
Gottwaldov, Czech.) has isolated amino acids and peptones from sole leather 
cuttings. At present the most economical use of large quantities of sole leather 
cuttings is to burn them: their calorific value is about equal to soft coal. A 
medium-quality glue is produced commercially from Cr shavings and Cr leather 
trimmings. Cr shavings are used mostly in plastic “leather”. A feedstuff is 
produced commercially in Otrokovice by acid hydrolysis of Cr leather trimmings. 
\ plant for producting this feedstuff by pressure hydrolysis is under construe- 
tion and should be more efficient economically. The feedstuff contains 43.13% 
proteins and 39.51 nonprotein nitrogen-containing materials. Of the nitrogen- 
containing materials. 82.2(7 are edible. The Cr.O, content is only 0.047. 
This feedstuff has been used successfully for feeding pigs. replacing 57 of the 
total protein fed, and replacing imported fish meal. Split fleshings are used for 
artificial casings and. along with other fleshings, for glue and gelatins of 
various grades, L.M. 


Shellac for the Final Dressing of Shoes, G. Rojcik. Kozarstvi, 7, 63-66 
(1957).—A good shoe dressing must form a clear, plastic film that does not 
become hard and brittle on aging. It must have good wetting properties and a 
pH value up to 8.5. Dressings are tested for gloss (Lange glossmeter). pH. 
wetting properties. adhesion, flexibility, permanence of gloss. and viscosity in 
Engler. The specific ations for the shellac used are: scales, ash 0.07. water 1.0 
acid no. 76, saponification value 207, insoluble in alcohol 0.0807; bleached, ash 
0.1. water 27.0. acid no. 65, saponification value 236, insoluble in alcohol 16.2%. 
No plastic has heen found that can entirely replace shellac. Triethanolamine is 
preferred to borax for dissolving the shellac; it acts as a plasticizer also. A good 
dressing contains 100 parts ruby scale shellac, triethanolamine equivalent to acid 
no. 20, 856 parts water. and 10 parts Nigrosine WL. The finish is modified for 
spongy leathers by adding casein, and for quicker drying by replacement of 
part of the water by alcohol. Nigrosine WL should contain about 35° ash, pH 
of a 2 solution 8.2, and should have a bluish shade. A colorless dressing 
should contain about 13-15% solids. pH 7.5-8.5, vicosity 1.1°-1.5°Engler for 
normal leathers and 1.5°—1.8° for spongy leathers. A black dressing contains 
14-16 solids. pH 7.5-8.5. viscosity 1.2°-1.5°. The shellac is dissolved in 
water containing triethanolamine at 70°-80°C. The nigrosine is dissolved 
separately and added to the finish, which is filtered and allowed to mature for 
several days. p-Cl-m-cresol is recommended as preservative. Application of the 
dressing is best made by a fine-textured sponge, 2 coats. with complete drying 


hetween coats. L.M. 


Pickle Variations, Fritz Kahne. Das Leder, 9, 135-37 (1958).—A pickle 
adjusts the pH of the skin to that of the chrome liquor so that the skin will 
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not take up acid and make the liquor too basic. A normal pickle consists of 
water 100°C, salt 867, and sulfuric acid 1° on the skin white weight. In order 
to prevent swelling, the salt concentration in the liquor musi be 6° Beé. after 
the skins have been added. A float of 80-100¢@ in a tan drum may be used, 
but if this causes drawn grain, a paddle and a 500¢¢ float should be used. The 
pH of the solution should be between 2 and 4, usually between 3.2 and 3.6. After 
pickling, the skins should be well drained because flat leather will result if too 
much salt is carried over into the tan liquor. Masking agents may be added to 
the pickle. Sulfate has a mild masking action, but chloride has none. A HCl] 
pickle makes flat, firm leather with a good grain. Non-swelling acids, such as 
Decaltal N (sulfophthalic acid) or N powder. can be used without salt. The skins 
should be thoroughly pickled throughout; light-weight material can be pickled 
in 1 or 2 hr. but unsplit cattlehides should be left in the pickle overnight. 
Pickling is a safe way to hold skins without damage. LDC. 


Development of Pigmented Casein Finishes. L. Blazek. Kozarstvi, 7, 
215-17 (1957).—Plasticizers for casein and their effects on the quality of the 
finish have been studied. A sulforicinoleate containing 3.9% organic SO, softens 
well and gives a translucent solution. Use of 75 to 100¢@ of this material on the 
dry casein prevents fixation of casein by HCHO. Glycerol may be added up to 
506 of the casein; it does not inhibit HCHO fixation. Triglycol is better than 
glycerol, giving translucent solutions. and 75 to 10062 does not interfere with 
fixation by HCHO. However, the films shrink a little after 72 hr. at 70°C. 


Diglycol is more volatile than triglycol, and its films shrink more during heating. 
The extensibility of good casein films containing 60 to 70% plasticizer is lowered 
to 18-24% by fixation with HCHO. Addition of pigments, waxes, etc. lowers 
the extensibility by 30 to 5067. Among replacements for casein, Luron Binder 
( without plasticizer gives films with extensibilities of 116 and 45% before 
and after fixation with HCHO. “Calfaplast” with 50° triglycol shows corres- 
ponding extensibilities of 60 and 36°. L.M. 


Remarks on Steam, Water, and Electrical Energy Consumption in 
Tanneries. M. Tomisek. Kozarstvi. 7, 311-13 (1957).—The following figuyes 
are given: 


Raw hide 
Electricity el i consumption 
(kw /hr) ig 3 (kg.) 


Sole—per kg 80-120 0-5.5 0.25-0.35 . 1.780 
Boxcalf—per 10 dm. 25-35 sb O~hekt 0.06-0.08 2 - 0.472 
Calf suede ” 50-25 2.75-3.2: 0.10-0.12 
Glazed kid 7 15-50 oD 0.06-0.08 
Side upper 7 10-45 225-5 0.07-0.09 
Pig upper ' 25-30 5.2) 0.05-0.07 
Pig nubuck ~ 10-45 2.3-2.8 0.08-0.10 
All shoe upper ” 
(mean) 10-45 2.0-2.! 0.07-0.09 
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Impregnation of Leather. L. Masner. Kozarstvi, 4, 168-70 (1957).—A 
review with 105 references. Topics covered include: impregnation of sole leathe 
by heat-solubilized phlobaphenes of quebracho, the British hotpitting process, 
dimethylolurea precipitated in the leather by Al.(SO,), or (better) boric acid, 
polymerized linseed oil, and plastics; impregnation of gasket leather with liquid 
polysulfide polymers; impregnation of insole leather with Cr or Al salts, cationic 
syntans. aminoresins, or Al lignosulfonate; and impregnation of upper leathers 
with silicones. Al soaps, Nylon, natural or synthetic rubber. Cr stearate, and 
alkylsuccinic acid condensates. Impregnation by polymers offers several diffi- 
culties, as leather often contains negative polymerization catalysts, and polymers 
of high molecular weight can be incorporated in leather only with difficulty. 
The best procedure, perhaps, is to impregnate with polymers of low molecular 
weight and polymerize to a high molecular weight in situ by prolonged heating. 


L.M. 


Use of Aminoresins in Tanneries and Their Influence on Mold 
Growth, E. Pospisil and P. Safarik. Kozarstvi, 7. 93-96 (1957).—-Aminoresins 
are products of the condensation of phenol, HCHO, and NH,Cl or (NH,).S50,. 
When aminoresin was used with Al.(SO,), to impregnate leather. heavy mold 
growth (P. glaucum and A. niger) occurred in the leather dryers. This led to a 
study of the effects of sole leather loading materials on mold growth. Mold 
grows freely on MgSO,. Aminoresin in low concentration acts as a N-nutrient 
for mold growth; in higher concentrations it inhibits growth. Syntans have a 
variable effect: phenolic syntans restrict mold growth more than naphthalenic. 
Both aminoresin and Al.(SO,), react with syntans, liberating OH groups and 
lowering the mold-inhibiting effect. Molds (P. glaucum and A. niger) grow 
best at pH 3.5-4.5. Addition of p-nitrophenol to the impregnating compound is 
recommended when syntans are not used. L.M. 


Influence of Aminoresins on the Resistance of Vegetable-tanned 
Leather to Sweat. M. Micka. Kozarstvi, 4, 128-30 (1957): see Ferebauer. 
abstr. JALCA, 5%, 406 (1957).—Vegetable-tanned insoles, insoles retanned 
with aminoresin and neutralized, and the same not neutralized. shrank 8.7. 2.2. 
and 2.3¢¢ respectively after immersion for 35 days in artificial sweat. The 
same types of insoles shrank 14.0, 9.2, and 11.57 respectively after 4 months 
of wear. Results are not directly comparable with those of Beebe et al. (JALCA. 
#9, 630 [1954]) as the test method is different. A method was developed for 
measuring staining of socks by insoles. A piece of white filter paper is sand- 
wiched between the leather specimen and a rubber sponge saturated with arti- 
ficial sweat, a 100-g. weight is applied, and the assembly is stored at 37°C. (time 
not stated). Then the paper is dried at 50°C.. and its reflectance in amps-’ is 
measured by a Lange photocell and compared with the reflectance of unstained 
paper. Insoles impregnated with aminoresin showed considerably less staining 
than ordinary vegetable leather insoles. L.M. 


Brief Introduction to the Measurement of Color and the Use 
Thereof. A. Brockes. Das Leder. 9, 73-81 (1958).—Brief descriptions «are 


given of measurement of transmission and extinction curves. the color triangie. 
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and spectrophotometric instruments, in particular the Hardy (General Electric). 
Color-Eye, and Elrepho (Zeiss) instruments. These tools, although costly, are 
of considerable value in control work. An exact quantitative expression for the 
difference between two colors is needed: although several color-difference 
formulas have been proposed, none has vet been adopted internationally. 


1.D.C. 


New Lines of Development of Air-Permeable Plastic [Imitation] 
Leather. V. Smejkal. Kozarstvi. 7, 60-61 (1957).—The author holds that the 
world’s production of shoes, stated to be 1.279.000 pairs per annum, and leather 
clothing points up the need for higher output of plastic (polyvinyl chloride) 
imitation leather. Air permeability can be imparted by perforation (U.S.); 
by incorporation of water-soluble salts (NaCl or KCl) which subsequently are 
leached out (U.S.S.R.). which however lowers the abrasion resistance; or by 
incorporation of gas-forming salts and subsequent heating. Frescoflex imitation 
leather is produced in Italy by applying narrow strips of PVC on textiles. The 
surface is easily soiled. An air-permeable imitation leather is being made in the 
German “Democratic” Republic by applying only 100 to 150 g. per sq. m. of 
PVC to combed textiles. Production of air permeability by electrostatic dis- 
charge has been described but not used in production so far as known. Plastic 
imitation leather based on felt is not as yet suitable for shoe uppers. Air 
permeability is not the only requirement for good imitation leather. It must 
also possess a sufficient water absorption and the ability to give up water at 
about 25°C. and 706 relative humidity. as well as the necessary stiffness and 
elasticity. The water absorption from the grain side should be higher for imi- 
tation linings and insoles, but lower for imitation shoe uppers and clothing. 
Water absorption can he increased by increasing the percentage of textile fibers. 
by using hydrophilic materials in compounding the PVC plastic. or by develop- 
ing a new hydrophilic plastic with good abrasion resistance. Low thermal 
conductivity is also necessary L.M 


The Nature of Amino-Formaldehyde Resin Tannages. W. S. Short 
and G. R. Mittler. J. Soc. Leather Trades’ Chemists. 42, 179-90 (1958).—The 
mechanism of resin tannage with amino resins and in particular with dimethylol 
urea is discussed. The high shrinkage temperature of leather containing amino 
resins polymerized “in situ” suggests a chemical combination hetween collagen 
fiber and resin. High shrinkage temperature of dimethylol urea—treated leather 
may also be due to liberation of free HCHO which combines with the fibers. 
Plots of shrinkage temperature vs. pH for dimethylol urea—treated and HCHO- 
tanned leathers were very similar. as were also the “leatheriness” characteristics 
of the two types of leathers prepared at similar pH values. In tanning with 
dimethylol urea, a certain degree of HCHO tannage appears to be essential 
before resin absorption can occur. J.M.C. 


Studies on Zirconium Tannage. The Tonie Nature of Zirconium in 
Masked Selutions of Zirconium Sulfate. T. S. Ranganathan and R. Reed. 
!, Soc. Leather Trades’ Chemists, 42, 205-10 (1958). Cf. J/ALCA. 53, 478 


8 
(1958) .—-Conflicting views exist regarding the ionic state of Zr in solutions of 
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Zr sulfate. lon-exchange resin chromatography and paper electrophoresis were 
used to investigate citrate-masked solutions of Zr sulfate. Addition of citrate 
to freshly made solutions of Zr sulfate reduces the percentage of Zr in cationic 
form to zero while increasing the percentage of anionic complexes to as high 


as 96%. J.M.C. 


Chinese Leather Industry. Du Tchouen Yen. Kozarstvt, 7, 130-31 (1957). 
Tannin contents of Chinese materials are: bark of “dahuried turczaninow” 
larch sp.). 8-10; acorn cup of Q. serrata, 11-12; bark of Picea sikiangensis, 
16: leaves of “ven pu” (Vaccinia utilis), 21-22; stalks of “chun gen”, up to 
fruits of “chua sjan” (Platycatia siangensis), up to 37°¢. A large factory 
for extracting larch bark is being built, and factories for extracting Q. serrata 
and “chun gen” are being rebuilt. A short description of Chinese tanneries 
is given. L.M. 


15 
24: 


Mongolian Tanneries. R. Batyn. Kozarstvi, 7, 132 (1957).—Mongolia has 
30 domestic animals per inhabitant. Of the hides and skins produced, 30° of 
the sheepskins. 60¢¢ of the goatskins, and 50° of the heavy hides are tanned 
locally. The first Mongolian tannery was started in 1934. Sole leather is 
tanned with 75° oak wood and 25°¢ willow bark extracts, imported from the 
U.S.S.R. No syntans are used. Czechoslovakia furnishes tanning machinery and 
is training Mongolian tanners. L.M. 


Damage to Hides by Insects. M. Tomisek. Kozarstvi, 7, 61-63 (1957). 
Damage to hides by insects during the life of the animal is said to account for 
63°7 of total hide defects. Damages by Anoplura, Mallophaga, Demodices, and 
{carina are described. For protection against insects, washing the animals with 
a 1 solution of DDT or “HCH”, or repeated spraying with a suspension of 
colloidal S in a 7° solution of K soap gives good results. The entire surface 
of the animal must be covered. L.M. 


Evaluation of Shoe Cements. G. Rojcik. Kozarstvi. 7, 157-60 (1957). 
Shoe cements are classified as wet-binding, heat-activated. melted thermoplastic. 
and solvent-activated. Laboratory tests are made to determine initial and slip 
~trength of the joint. and final strength after exposure to O. or water for 2 and 
24. hr. Methods for static and dynamic testing and an apparatus for measuring 
the adherence of the cemented sole to the shoe are described. L.M. 


Measurement of Heat-insulating Properties of Materials. RK. R. Fere- 
bauer. Veda a Vyzcum v Prumyslu Kozedelnem, %, 27-44 (1957).—A new ap- 
paratus for the measurement of heat-insulating properties of shoes is proposed. 
The insulating properties of leathers and textiles have been determined. The 
coefficient of heat conduction (K) is defined as geal. passing through a hexagon 
having a volume of 1 cc. in 1 sec. at a temperature difference of 1°C. Values of 
K are: boxcalf. 21.46; side upper, 20.46; vegetable upper, 19.97; and upper 
and lining leathers in general. 22.45 to 17.41. The apparatus cannot be used 


for sole leather. L.M. 
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Shoe Stiffeners. A. Sejkora and Z. Liss. Kozarstvi, 47, 91-93 (1957). 
Materials used for stiffeners include nitrocellulose, urea-HCHO resins. and 
polyvinylbutyral. Thin stiffeners impregnated with nitrocellulose may be 
softened by alcohol instead of acetone. Urea-HCHO resin stiffeners may be 
softened by a l-min. immersion in a saturated solution of NH,Cl. Polyvinyl- 
butyral stiffeners are used for shoes clicked automatically. These as well as 
nitrocellulose stiffeners may be softened by exposure to alcohol vapors, and then 
immersed in an alcohol - acetone mixture (3 or 4 to 1). L.M. 


Syntan from Dihydroxyphenols. I. Paper Chromatography of Pyro- 
— Z. Kotasek. Veda a Vykum v Prumyslu Kozedelnem, 2, 5-11 (1957). 
\ Novolak was prepared by treating 55 g. pyrocatechol in 50 ml. water with 
19 ml. HCHO (406) and 3 ml. cone.HCl. heating to 50°C. for 10 min., then 
raising the temperature from 64° to 90°C. and holding at 90°C. for 3 hr. The 
product was water-soluble. Descending and ascending chromatograms of pyro- 
catechol were obtained with n-butanol saturated with water and CCl, (1:9 
The chromatograms were dried at 20°C. and developed with 1° solution of 
ammoniated AgNO, or with 2© ammonium phosphomolybdate. The Ry value 
found for pyrocatechol was 0.70 (0.65 to 0.75). in agreement with Mraz’ value 
of 0.67. The Rp values for constituents of the Novolak were 0.60, 0.50, 0.40 
and 0.30, L.M. 


Principles of Dyeing and Finishing of Leather. V. Pektor and J. 
Ondracek. Kozarstvi, 4, 225-31 (1957).—A review. Aniline dyes are tested for 
dyestuff concentration, differences in shade, solubility, pH of 1° solution, and 
stability toward acids and bases. The pH of the dye bath should be 6.5—7.0 for 
direct dyes. and the pH of the leather cut before dyeing should be 1.6 Oo. 
Dyeing of dry suede. nubuck, glove, garment. and vegetable-tanned leathers. 
the use of various dye assistants. and pigment colors are described. LL.M. 


Tannin Extract Factories for Spruce Bark. |. Binko. eda a Vyzcum 1 
Prumyslu Kozedelnem (Science and Research in the Leather Industry), 2, 13-25 
(1957).--About 30.000 tons of spruce bark are produced annually in Czecho- 
slovakia, but only 25,000 tons are expected in 1960 and 20.000 tons in 1970 
hecause of planned limitations on deforestation. The economics of the manu- 
facture of spruce bark extract and its suitability for tanning are considered. 
Recommended are extractors of 15 cu. m. capacity taking a charge of 2 tons 
of bark and 6 cu. m. of liquid, which shrinks to 3.8 cu. m. after soaking. 
Extraction at 70° to 90°C, is preferred because pectins are soluble at high 
temperatures, Sulfite extraction is deprecated. Influence of Temperature and 
Chemicals on the Extraction of Spruce Bark, with a Method for the 
Determination of Pectie Substances and _Polysaccharides. |. Binko, J. 
Kolar, Z. Pospichalova, and I. Ivanic. /bid., 2, 77-87; see also JALCA, 52, 58: 


(1957).—-Extraction with NaOH gives very viscous extracts containing pectins 
and polysaccharides. The following procedure is recommended for their determi- 
nation: To 150 ml. of the extract solution add slowly 300 ml. of ethanol de- 
natured with ether, separate the precipitate by centrifuging. dissolve it in hot 
water, saponify cold with 100 ml. 0.1N NaOH for 2 hr.. acidify with 50 ml. 
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acetic acid, and precipitate after 5 min. with 25 ml. of 2N CaCl... Filter the 
Ca pectate through a tared paper. boil the filtrate 5 min.. filter through the 
same paper. and wash free from chloride. Dry at 100°—-105°C. Ca_ pectate 
X 176/195 polygalacturonic acid. The filtrates are combined and evaporated 
to dryness. The residue is hydrolvzed for 14 hr. with HCl under reflux. 
Hexoses are determined in the hydrolyzate with Fehling’s solution. and pen- 
toses by conversion of xylose to furfural which is determined iodimetrically 
with KBrO, and KBr. This determination of pectin was verified by comparison 
with the potentiometric method of Deuel and by determining COOH groups as 
CO. (McCready. Swenson. and McLave). 


Results of analvsis of some tanning 
materials were as follows: 


The content of polygalacturoni acid is much higher when extraction is done 
with NaOH. Removal of cations by ion exchange yields very viscous solutions. 
perhaps containing poly accharides and decomposed pectins. The state of the 
pectins in the sulfite extract depends upon their degree of demethylation as 
well as the amount. Precipit ition of pectin, a protective colloid. renders tannin 


difficultly soluble. so that it too precipitates to a large extent. LL.M. 


The Sulfite Extraction of Spruce Bark. A. Blazej and E. Markusovska 
Ibid... 3, 43-52 (1958): see preceding abstr. The undesirability of sulfite 
extraction is discussed. The results of the usual hide powder analysis of the 
extracts are in contradiction to the practical experience of tanners. Binko and 
Kolar (preceding abstract) tried to determine substances that are fixed by hide 
powder but do not tan, e.g. polyuronides. In the present study spruce bark as 
received and after extraction with water or with 8 different quantities of a 1:1] 
mixture of NaHSO. and Na.SO, was analyzed by successive extractions with 
different solvents. The bark was extracted first in a Soxhlet. 3 hr. with benzene. 
vielding resins; next with ethanol. 4 hr. (sugars. tannins, and “other com- 
pounds’): next with water., 2 hr. at 100°C. (polyuronides—this — extract 
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contained no tannin) ; next 0.05 HCl under reflux for 30 min. (more polyuron- 
ides, pentosans, and hexosans) ; then 2¢¢ HCl (more pentosans and hexosans). 
Finally the lignin was determined after hydrolyzing the insoluble residue from 
the HCl extraction with 72°67 H.SO, for 2.5 hr. at 24°—26°C. The extraction of 
the bark before subjecting it to this system of analysis was done by treating 
60 g. bark in a Koch-Korner apparatus for 5.5 hr. with 2000 ml. water, or with 
950 ml. water followed by 700 ml. of the sulfite-bisulfite solution and finally 
700 ml. water, Percentages of “tannin” found in the bark, from analysis of the 
extracts, were as follows: 


% NasSO none 1.0 LS 2.0 
% NaHso none 1.0 ao 2.0 
% tannin 8.8 10.6 11.0 109 


% nontannin $6 35 3.2 5 


Only the tannin extracted by water can be considered real tannin. The addi- 
tional “tannin” gained by sulfiting is mostly polyuronides. hemicelluloses, and 
a little disaccharide. An additional alcohol extraction of the extracted bark 
gave 0.22 to 0.5¢¢ disaccharides, 0.28 to 0.56¢ polyuronides, 0.6 to 3.1% 
hexosans, and in the last 3 samples 0.9 to 2.2¢¢ lignin. Analysis of Tanning 
Barks and Woods. A. Blazej. /bid., 119-26.—Only 10¢¢ of the spruce bark 
produced is utilized for tanning; the rest is wasted or burned. The same holds 
for the (waste?) wood, A rational analysis of barks and woods is needed. 
Bark from an 80-year-old spruce tree stored in the laboratory for 1 yr. was 
analyzed by the author's procedure. It contained water, 14.5¢¢; resins, 3.1%; 
alcohol extract. 11.26¢ including 7.7 tannin by the filter bell method, 1.1 
monosaccharide, 1.4 oligosaccharide, and 1.0 “other compounds”; polygala- 
cturonic acid (Carre-Heynes method). 0.7% in water extract and 3.1% in 
0.05N HCl extract; cellulose (Kiirschner-Hoffer method), 21.2%: lignin 
(Kénig-Komaroy method), 25.300; pentosans (Tollens method), 8.200: hexo- 
sans, 9.5°°: nitrogen, 0.960: and ash, 2.3. L.M. 


The Fixation of Vegetable Tannins by Hide Powder Chromed to 
Various Degrees with Basic Chlorides and Perchlorates of Chromium. 
K. H. Gustavson. J. Soc. Leather Trades’ Chemists, 42, 191-205 (1958).—The 
rate and extent of fixation of vegetable tannins by hide powder are markedly 
increased by cationic Cr tanning the hide powder to various Cr contents with 
solutions corresponding to the empirical formula: Cr.(OH) «-.X,. where X Cl 


or ClO, and n > 4. Additional binding of vegetable tannins increases rapidly 


with increasing Cr content of the prechromed hide powder up to 3-4% fixed 
Cr.0,. Pretanning to Cr levels beyond this induces no additional vegetable 
tannin fixation. In addition to formation of Cr—vegetable tannin complexes 
by displacement of coordinated groups in the Cr complex and by coordination 
directly with Cr atoms of the complex. activation of basic protein groups as 
sites for additional tannin fixation is an important factor. Pretanning with 
solutions of extremely basic Cr chlorides or perchlorates causes smaller vege- 
table tannin pickup than pretanning with cationic Cr complexes. The competi- 
tion between uncharged Cr complexes and vegetable tannins for keto-imide 
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groups of collagen will occasionally result in a diminished binding capacity 
for vegetable tannins. J.M.C. 


Importance of Water Solubles for the Evaluation of the Quality 
and Kind of Tannage of Vegetable-tanned Sole Leather. A. Blaze}. 
Kozarstvi, 4, 36-39 (1957).—Sole leather produced by “slow” tannage (defined 
as a 6- to 12-month tannage in cold liquors of 28° to 35°Barko.) can be dis- 
tinguished from leathers of “combination tannage” by their lower water- 
solubles content. Best sole leather contains from 10 to 15° water solubles. 
The Czechslovak specification for maximum water-soluble matter in slow- 
tanned leather is: bend, 10; shoulder, 12: and belly. 1407. Yearly averages for 
water-soluble matter found by analysis (1946-55) were: bend. 6.7—8.8; shoulder, 
8.3-10.8: and belly, 9.4—11.3. The maximum values set by the Czechoslovak 
standards are fully justified. and the higher maxima proposed by Kubelka 
(15°¢) and Stather (127) are not. Maximum permitted water-soluble matter in 
combination-tanned sole leather is: bend. 15; shoulder, 17; and belly, 19%. 
The yearly average values found by analysis were: bend, 11.9—14.3: shoulder. 
13.4-15.8: and belly, 14.1-17.407. The first Czechoslovak syntans, K, and K,. 
affected water solubles unfavorably. The later syntans K,D and K.D (Binko 
and Hejel, JALCA, 51, 505 [1956]) are better, but the use of more than 30% 
of these syntans, figured on the total tannin, impairs the quality of sole leather 
and raises the water solubles. The high degree of sulfitation of spruce bark 
during extraction of tannin also has had an unfavorable effect on water-solubles 
content. When the authorized quantity of total tannin was increased from 32 
to 36 of the pelt weight. with syntans limited to 25 to 30 of the total tannin, 
the annual average for water solubles declined from 13.6 to 12.8. It is pointed 
out that comparison of these standards and analytical data with those of other 
countries is very difficult because of differences in methods of determining 


water solubles. L.M. 


The Amino Acid Composition of Fractionated Cortical Cells from 
Wool. D. H. Simmonds and J. J. Bartulovich. Textile Research J.. 28, 378-8 
(1958).—Two cort'cal-gell fractions separated from wool after treatment at 
30°C. for 50 hr. with 6V HCl have been analyzed for their amino acid com- 
position. The heavy fraction was significantly richer than the light fraction in 
amide nitrogen, cystine, serine, and proline, but was deficient in alanine, 
glutamic acid. glycine, leucine. lysine, phenylalanine, and tyrosine. Both the 
cortical-cell fractions were richer than the original wool in cystine, lysine, and 


proline. The acid-soluble material was richer in glycine, phenylalanine, serine. 


and tvrosine. R.M.L. 


The Variability of Set in Keratin Fibers. T. Mitchell and M. Feughel- 
man, Textile Research J., 28, 453-6 (1958).—The amount of “permanent” set 
in a number of wool fibers was measured, the fibers being strained 40% for 
1 hr. in distilled water at 100°C. and then released slack for 1 hr. in water. A 
direct correlation appears to exist between the amount a fiber supercontracts in 
a concentrated LiBr solution and the amount of set as measured by the one-hr. 
index. The setting process is time-dependent, with the time constant being quite 
variable from fiber to fiber. Coarser fibers have a strong tendency toward a 
longer time constant. while finer fibers tend to have a shorter time constant. 


R.M.L. 
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Method of Separating Lignosulfonie Acids. U.S. Pat. 2,838,483. Leif 
Jantzen, Oslo, Norway, assignor to Arthur C. Trask Company, a corporation of 
Illinois. Appl. Apr. lL. 1955.—2. The method of treating sulfite liquor from a sul- 
fite paper pulp process to separate selectively alpha-high molecular weight ligno- 
sulfonic acids and beta-low molecular weight lignosulfonic acids therefrom which 
comprises contacting said liquor with chrome tanned hide in an amount of 
about 2 parts by weight of the tanned hide per part of alpha acids for a time 
sufficient to combine chemically said alpha acids with the tanned hide, washing 
said tanned hide with an alkali to remove the alpha acids therefrom as salts 
and activate the tanned hide for subsequent reaction with the beta acids, again 
contacting said liquor from which the alpha acids have thusly been substantially 
removed with the tanned hide for a time sufficient to combine chemically said 
beta acids with the tanned hide, and washing said tanned hide with an alkali 
to remove the beta acids therefrom as salts. 


Process and Product of Tanning with Condensation Products of 
Polyhydric Phenols with Methylol Dicyandiamide or Methylol Dicy- 
andiamidine Compounds. UL. 5S. Pat. 2.836.480. Ernst Honold and Arthur 
Miekeley, Frankfurt am Main, Fechenheim, Germany, assignors to Cassella 
Farbwerke Mainkur Aktiengesellschaft. Frankfurt am Main, Fechenheim, Ger- 
many, a company of Germany. Appl. Jan. 12, 1954.—1. In the process of 
tanning a skin, the steps which comprise adding, at a temperature range between 
20 and 50° C., 0.5—1 mole of a polyhydroxy benzene selected from the group 
consisting of dihydroxy benzene and trihydroxy benzene to an aqueous solution 
of 1 mole of a compound selected from the group consisting of monomethylol 
dicyandiamide and monomethylol dicyandiamidine, condensing at said tempera- 
ture range the compound and the polyhydroxy benzene in an acid medium and 
tanning a skin with the resultant solution. 


Method of Preparing Filaments and Sheets from Procollagen. U. S. 
Pat. 2.838.363. Arthur Veis and Jerome Cohen, Chicago, IIl., assignors to 
Armour and Company, Chicago. IIL, a corporation of Illinois. Appl. Oct. 19, 
1954.—1. The method of producing a material of relatively high wet strength 
from procollagen, comprising converting an aqueous acid solution of procollagen 
to a gel by dialyzing said solution against water, said dialysis being carried 
out at a rate slow enough to form a gel having a substantially homogeneous 
appearance to the naked eye, aging the homogeneous gel in water to increase 
its cohesive strength, and then applying stress with a directional orientation to 
the aged gel while exuding water therefrom. 


Process of Retanning Mineral-tanned Leather with Resorcinol- 
Formaldehyde. U.S. Pat. 2.840.445. Douglas K. Severn, Norwich, Conn.., 
ussignor to Koppers Company. Inc.. a corporation of Delaware. Appl. June 9, 
1954.—1. A process for simultaneously retanning and increasing the shrink 
temperature of mineral pre-tanned leather comprising the steps of wetting said 
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leather with water in excess of the amount said leather will absorb, draining 
said leather, intimately admixing said leather with resorcinol in an amount of 
approximately 2 to 5 percent based on the wrung out leveled weight of said pre- 
tanned leather, thereafter contacting the admixture of wet leather and resorcinol 
with formaldehyde in an amount of from approximately 1.5 to 3.0 moles per 
mole of said resorcinol, and establishing and maintaining the pH of said system 
in the range of approximately 6.0-7.5 until the supply of resorcinol and 
formaldehyde in the liquid present in said system is exhausted, the resulting 
retanned leather being capable of withstanding shrinkage in boiling water. 


Mildewproofing of Leather. U. S. Pat. 2.838.426. Sverre Dahl, West 
Hyattsville, Md.. and Arthur Milton Kaplan. Waban, Mass.. assignors to the 
United States of America as represented by the Secretary of Commerce. Appl. 
Feb. 18, 1957.—3. The process of rendering leather mildewproof comprising 
the steps of making a solution comprising approximately 5 percent of bis(4- 
nitrophenyl) carbonate, 50 percent dioxane. 10 percent neat’s-foot oil and 35 
percent chloroform, diluting the solutions to provide a concentration of said 
bis(4-nitrophenyl) carbonate of from 0.3 to 0.6 percent by weight of dry leather. 
impregnating the leather by immersing in the diluted solution until the desired 
concentration of said carbonate is obtained and drying said impregnated leather. 


Leather-dressing Tables. Brit. Pat. 793.424. Leportier. P. Appl. Sept. 
1956. 


A table for drying and dressing leathers, skins. or the like, pivotally mount 
ed about a horizontal axis so that it can be used in a horizontal or vertical 
position, and is filled by a hot circulating fluid. such as hot water admitted 
and removed through rotary joints coaxial with the said axis. The circulation 
inside the table is shown in Fig. 3. where hot fluid enters through a conduit 19 
coupled to a rotary joint 20 incorporated in a pivot 21, escapes through orifices 
23 and is guided by the transverse partitions 15 to a return conduit 22. The 
table can be vertically swivelled about the central axis on the pivots 21. 


Artificial Leather. Brit. Pat. 793.888. Novacel. Appl. Jan. 31, 1956. 
Artificial chamois leather is moulded from a mixture of viscose, soluble crystals. 
e.g. sodium sulphate, and fibres, e.g. hemp or flax, in a mould having a honey- 
comb pattern in relief to impart a goffered appearance to the leather. The 
material may be moulded on to one or both sides of a layer of cloth. The mould 
may impart a pattern, e.g. a trade mark. The material is coagulated by heating. 
e.g. in an oven, by direct electric heating or by high-frequency heating. The 
coagulated material is removed from the mould, washed to remove the soluble 
crystals, bleached. treated with a dressing, plasticised. and dried. 
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Making Leather. Brit. Pat. 793,603. Farbenfabriken Bayer Akt.-Ges. Appl. 
Mar, 7, 1956.—A skin is treated before, during or after tanning with a mixture 
comprising an aqueous polymerization emulsion of a compound containing at 
least one polymerizable double bond, at least 2 per cent (based on the weight 
of the polymer) of an emulsifier and a vegetable and/or synthetic tanning 
agent: the emulsifier is cationic or non-ionic and may be partially replaced by 
an anionic emulsifier containing a sulphonic acid group in the molecule, as used 
in the parent Specification. ‘The process may be used in acid or neutral con- 
ditions. Suitable polymerization emulsions and tanning agents are those used in 
the parent Specification: specified cationic or non-ionic emulsifiers are aliphatic 
or aromatic polyoxyethyl ethers, carboxylic acid polyoxyethyl esters or N- 
polyoxyethel substituted amines, containing a large number of ethylene oxide 
units per molecule and water-soluble salts or quaternary products of long- 
chain aliphatic amines. The process may. e.g.. be applied to chrome-. semi- 
chrome- and vegetable-synthetically-tanned leather. and in examples: (1) chrom: 
tanned cowhide is treated with a mixture of a copolymerization emulsion of 
dichloroethane and butyl acrylate with a cetyl aleohol/ethylene oxide condensate 
emulsifier and a naphthol sulphonic acid/phenol/formaldchyde tannin; (2) 
bastard leather pretanned with myrobalan is treated with a mixture of a similar 
copolymerization emulsion with a stearylamine/ethylene oxide condensate emul- 
sifier transformed into quaternary form with benzyl chloride and a sulphonated 
quebracho tanning 


agent, and retanned with an aryl sulphonic acid/formalde- 
) 
o> 


hyde condensate; (3) chrome tanned calf skin is neutralized. fat-liquored with 
sulphited and unsulphited oils. retanned with the retanning agent in (2) and 
treated with a mixture of a copolymerization emulsion of butadiene, acrylo 
nitrile and styrene with a cetyl alcohol/ethylene oxide condensate emulsifier in 
admixture with the sodium salt of an alkyl sulphonate containing 8-16 carbon 
atoms, and a tanning agent: finally the leather was retanned with the retanning 


agent of (2), and fat liquored as before. The parent specification is Pat. 756175. 


Tanning and Retanning. Brit. Pat. 792.519. Farbenfabriken Bayer Akt.- 
Ges. Appl. Nov. 8. 1955.—-In manufacturing lcather an amphoteric condensation 
product of a polyhydric phenol. an amine or ammonia and an aldehyde con- 
taining one or more mols. of amine or ammonia per mol. of phenol is used as a 
tanning agent and the leathers in the tanning liquor are neutralized to the 
isoelectric point. The amine or ammonia may be used in salt form. The tanning 
agents may be used in the same tanning liquor as inorganic tanning agonts such 
as chrome. zirconium, iron or aluminium tanning agent and may be compatible 
with the sulphates as well as the chlorides of these metals. They may also be 
used to retan leathers tanned with vegetable (quebracho or chestnut and mi- 
mosa), synthetic (e.g urea formaldehyde. dicyvandiamide-formaldchyde, mela- 
mine-formaldehyde, and phenol-formaldchyde resins or the product othained by 
sulphonating a low molecular weight phenolic resin) and inorganic (sulphite 
waste liquors, iron, chromium. aluminium, or zirconium) tanning agents. Half 
the anionic tanning agent may be saved if desired by replacing it with the 
amphoteric agent used for retanning. It may be desirable to begin tanning with 
an inorganic tanning agent such as chrome and add the tanning agent of the 
invention to the liquor to complete tanning. The tanning agents of the in- 
vention and their sulphates and salts of organic acids are soluble and tanning can 
he carried out in the presence of considerable quantities of common salt and 
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acids, e.g. hydrochloric, and the products may be easily dyed with acid and 
anionic dyestuffs. Prior to neutralization proper it is desirable to add mild 
alkalies such as alkaline salts of weak acids, e.g. ammonium acetate. Neutraliza- 
tion to pH _7-7.5 may be carried out with further quantities of mild alkalies 
or with ammonia or soda. At this pH the leathers should not be unnecessarily 
exposed to the air. Examples are given in which there may be used tanning 
and retanning agents prepared by condensation of (a) resorcinol, catechol or 
pyrogallol with ethanolamine, allylamine, dimethylamine or morpholine and 
formaldehyde; or (b) resorcinol, catechol or pyrogallol, ammonium chloride 
and formaldehyde. The hides may be drummed prior to tanning with a mixture 
of salt and hydrochloric acid. Specification 747.094 is referred to. 


ERRATA 


Ihe second line under the table on page 517 of the Septer 
read: “The hydroxyproline/total nitrogen ratios ae 
total nitrogen ratios 5 


Phe title of the second abstract on page 533 of the 
read: “Studies on the Change of the Composition 


Tissue.” 


The heading of the last abstract on 1 


page 


610 of the Octobe 1958 1 


read: “*The Configuration of Polypeptide Chains in Proteins. 
L. Pauling Proc. Intern. Wool Textile Re rch Conf 1 ! 
249-67.”’ 
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From rugged sole leather to the soft, luxuri- 
ous leather for gloves, Nopco tanning prod- 
ucts insure such characteristics as uni- 
formity, pliability, strength, softness and 
durability. 

For detailed information about Nopco 
chemical products, plus Nopco research fa- 
cilities, available to you, simply write to the 
Tanning Oil Division or consult with the 
Nopco technical service representative in 
your area. 


Nopco chemicals for the leather industry include: 


e Anti-Oxidant and Masking Agents ¢ Degreasing Agents 
e Emulsifiers and Penetrants ¢ Sponging Compounds 
e Fat Liquors ¢ Specialty Items 


VITAL INGREDIENTS FOR VITAL INDUSTRIES 
NOPCO CHEMICAL COMPANY, HARRISON, N.J. 
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BIOBATE 


e biobate is a highly standardized bating compound of extreme stability. 


¢ biobate provides controlled, effective enzyme action during bating 


for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 


e for dependable unhairing 
sebacol produces clean, uniform quality leather 


under varied beamhouse practices. 


STEROZOL 


e reliable germicide 
sterozol inhibits bacterial action and mold growth 
on raw stock and leather in process. 
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CABLE: Actrask TELETYPE: CG 1478 





Just published! Volume 2 in a series 


. . . 


The Chemistry and Technology of 


LEATHER 


Volume 2: Types of Tannages 


edited by FRED O’FLAHERTY, WILLIAM T. RODDY and ROBERT M. LOLLAR, 


Tanners’ Council Research Laboratory, Universtty of Cincinnati 


ACS MONOGRAPH NO. 134 


[his series represents the most complete, authoritative and up-to-date body of knowledge 
ever available on all technical aspects of tanning and leather manufacture. Volume 2 covers 
modern tannery methods and the technology related to them. Volume 1 covered preparation for 
tannage, and subsequent volumes will include the role of leather finishing operations in estab 
lishing the utility of leathers, finishing procedures for various types of leather, and methods of 
evaluating these properties. Everyone seeking specific knowledge in leather chemistry and _ tech- 
nology will find this outstanding new monograph their leading source of ready reference 
information 


CONTENTS AND CONTRIBUTORS, VOLUME 2: 


Criteria which Define Tannage Robert M. Lollar 
Shrinkage Phenomenor Yelevarthy Nayudamma 

Aldehyde Tannage Edward F. Mellon 

The Chemistry of the Vegetable Tannins Theodore White 
The Process of Vegetable Tannage — Arthur N. Kay 

The Mechanism of Vegetable Tannage Robert M. Lollar 
The Chemistry of Chrome Salts — Thomas C. Thorstensen 
Practices of Chrome Tanning Edwin B. Thorstensen 

The Mechanism of Chrome Tanning — Stanley G. Shuttlewortt 
Zirconium Tannage lan C. Somerville 

Miscellaneous Mineral Tannages P. Chambard 
Replacement Synthetic Tans H. G. Turley 

Resin and Polymeric Tannage Philip S. Chen 

Oil Tanning and Sulfonylchloride Tanning A. Kuntze 
Combination Tannage George A. Butz 

The Stability of Tannage L. Seligsberger and C. W. Mann 


Volume 2: 1958, 564 pages, $16.50 
Volume 1: Preparation for Tannage, 1956, 509 pages, $14.00 


Free Examination Order Coupon 


REINHOLD PUBLISHING CORPORATION 
Dept. M-364, 430 Park Ave., New York 22, N.Y 


Send me the book(s) checked below for 10 days’ FREE 
EXAMINATION. In 10 days, I will either return the 


book(s) and owe nothing, or will send you full price 
plus postage, 


O'Flaherty, Roddy and Lollar 

THE CHEMISTRY AND TECHNOLOGY OF LEATHER 
[] Volume 2 Types of Tannages $16.50 
[] Volume | Preparation for Tannage 14.00 

NAME 


ADDRESS 
TY ANI ZONE STATE 
SAVE MONEY! You save shipping charges by enclosing payment 


vith order ame return privilege; refund guaranteed. Please in- 
clude 3 sales tox on New York City orders. Do not enclose cash! 
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DIAMOND COMPOUND 


ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here's why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne Chemical representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE CHEMICAL SPECIALTIES cIALTIS | 
rR c 


| (Get the Facts about These, ae 


| <P> COMPOUND for WHEELIN 
<A> COMPOUND for ram 
Supreme A Compound Our UREN 
_, Seatetene + Senen OF * Saxon Oil Facilities are 


always at your 
disposal 


Ta aa COMPANY, INC. 


ELIZABETH, N. J. * CHARLOTTE, N, C. 
MULL rong SCRYMSER COMPANY 
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consistent one-bath chrome tan 


- 


Constant composition, uniform basic KOREON M at 33-35% and 
city, unvarying purity over the years KOREON X at 50-52%. 
are the reasons why tanners have pur- Send for literature or ask a Mutual 


chased Mutual’s KOREON for over salesman to call Remember, too, that 


three decades. technical Service based on ove! three 


Because your procedure must be decades of experience is availabl 


the Sagne every time you tana hide when you need it. 





yroduct uniformity high—vo i g 
I uigl our tanning If you want to prepare your own one- 


agent, too, must be the same every bath chrome tan, Mutual can provide 
time. KOREON answers this need. the technical aid and the principal 
This dependable one-bath chrome | raw material — Sodium Bichromate. 


to keep production problems low and —— — 
| 

| 

} 

| 

| 

| 


tan comes in two basicities - 


SOLVAY PROCESS DIVISION 
Dept. 5, 61 Broadway, N. Y. 6, N. ¥ 


° lease se 
llied SOLVAY PROCESS Se ci i ) 
} Bulletin No. 107—“Preparing Basic Chromic 
- DIVISION ; Sulfate Tanning Liquors from Sodium Bi- 
hemical 61 Broadway, New York 6, N.Y chromate” 
} Bulletin No. 108—“Analytical Methods for 
Bichromate Reduction Control” 
| } Booklet No. 54 — “KOREON One-bath 
= | Chrome Tan for Leather” 
For those who want a prepared one bath chrome } NAME 
tan of assured uniformity, Mutual supplies : 
KOREON in two types — KOREON M at 33-35 
basicity and KOREON X at 50-52% basicity COMPANY 
STREET 


- 


POSITION 


MUTUAL chromium chemicals are availiable through dealers and 
SOLVAY branch offices located in major centers from coast to coast 





HIGH 


neutralizing 
action 


with SOLVAY 


AMMONIUM BICARBONATE 


helps you produce befter leather 


To improve color, texture and grain in all your OTHER PRODUCTS 
chrome tanned leathers—solids, pastels, whites FOR TANNERS 
neutralize with SoLvay Ammonium Bicarbonate. Solvay Cleansing Soda X 
Although it has a pH of only 7.8 its deeper-pene- Mutual Koreon M and X 
Solvay Cleansing Soda XX 
Mutual Sodium Bichromate 
Solvay Snowflake® Crystals 


Mutual Potassium 
economical to buy in 100-lb. vapor barrier bags. Bichromate 


trating high neutralizing action assures more 
uniform dye penetration—essential to top quality 
leather. Economical to use in 114°% concentration 


For sample, write your nearest SOLVAY office 


llied 
Wu ~=SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 
Branch Sales Offices: Boston ¢ Charlotte « Chicago ¢ Cincinnati * Cleveland 


Detroit * Houston * New Orleans * New York * Philadelphia * Pittsburgh 
St. Louis * Syracuse 





REDUCE LEATHER 
PROCESSING TIME 


Sun Leather Process Oils mix easily and their action is fast 
...stepping up your production. Like many tanners and fin- 
ishers, you'll find these high-quality oils will help assure you 
tough, durable leather. Sun Leather Process Oils are sure 
aids to uniform leather quality, temper and tensile strength. 

For details, prices and delivery information, call your 
nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT <&QUNOC 
SUN OIL COMPANY 


PHILA. 3, PA. - SUN OIL COMPANY LIMITED, TORONTO & MONTREAL 


© Sun Oil Company 





EISENDRATH rine CALF LEATHERS | 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co New York City, Eugene Williems 
1358 S. Hill St., Los Angeles 15 alif., David V. Whiting Co, 


THE OHIO LEATHER CO. | THE 
Quality Calf Leathe ORTHMANN LABORATORIES 


AUG. C. ORTHMANN, Pres. 
LUXOR - BLACK JETTA 


KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY AND GENERAL OFFICES: 
GIRARD, OHIO 407 E. MICH., MILWAUKEE, WIS. 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO Phone: BROADWAY 6-6426-27 
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CALOPHYL C-I10 
for fuller leather with a pleasant, round feel 


® Penetrates to the center, exhausting the fat 


liquor with it 


Adds weight and plumpness. Does not lay on 
surface or wash out 


Dissolves instantly in tap water. 
Compatible over a wide pH range 


ALSO excellent as a sealer in the base coat 
and for grinding pigments. 


APEX CHEMICAL CO. INC. 


Monufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 


REN 
E. F. DREW & CO., INC. _” r. 


BOONTON, N. J. ) 4 


MANUFACTURERS OF TESTING AND RESEARCH 


LEATHER OIL PRODUCTS CORPORATION 
PORT ALLEGANY, PENNA. 


ESTABLISHED 195 


Ua | 
BorNEO CUTCH extract LEATHER 


(MANGROVE BARK EXTRACT) 


through 


BARRENTAN 
SAXE CUTCH CORPORATION 


Compounds - Chemicals - Powdered Tanning Materials 
500 FIFTH AVE., NEW YORK 36, N.Y. Alnehyde Resins - Wheeling Resins 


1-2-3 





REILLY- 
WHITEMAN- 
WALTON CO. 


TT Ons! 7 


| | I) i | 
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CONSHOHOCKEN, PA. 


ESTABLISHED 1553 
Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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LA TANNERY OILS 
AND FAT LIQUORS 
——— FOR ALL TYPES OF LEATHER 
MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


PRIME LEATHER FINISHES COMPANY 


188-194 S. 2nd STREET R.57 GROVE STREET 
MILWAUKEE 4, WIS. SALEM, MASS. 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter’. 


“The Extension of Knowledge is 


This space dedicated to 
Manufacturers of 
Tanner's Council Research Laboratory 


Upholstery Leather by © Friend 


New York Office 330 Fifth Avenue 





“LEATHER and 
“TANNING 
“MATERIALS 


CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


‘Pte 


for at lypes of 


deaths 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 
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NEW CHROMIUM COMPOUNDS 
for the Progressive 


TANNING CHEMIST 


NUCHROME 
Pure Basic Chromi 


oO sO Jiur ’ alun inumM ¢ 

DRY (35% Cr,O,) 

LIQUID (25% Cr 
CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 


“ADE Il AN” LIQUID QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





THE STAMP OF DEPENDABILITY 
<0 oe 3 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 


EXPORT AGENT: WOLFFP—INTERNATIONAL, Milwackee, Wisconsin 


a 
(Proctor EQUIPMENT io: us 


TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadetphia 20, Pa. 


EXCLUSIVE SALES REPRESENTATIVE FOR 
LU Cc I E N B U Cc K THE LEATHER INDUSTRY 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL 


by 
THE AULSON Lanning 


seg Machinery Co. 


% 
, Mai ff d Fact B h fi i 
MWe OO Beret tae EER Nelson. Wenkegen, tt. 
) ~) 


R. Aulson egan, Ill. 
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HOWES LEATHER CO. Int 
BONA ALLEN, INC. | ove veatHer 


Buford, Georgia SIDE LEATHER 


TANNERS SINCE 1873 . 


’ Tanners Cut Sole Division 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather CUT SOLES 


Manufacturers of genuine English 


type and full rigged hand tooled 
BOSTON, MASS. 


roping saddles. 
ST. LOUIS, MO. CHICAGO, ILL. 





Always Foremost 


VWArmour? s » 


Ce UAE 
Wo 
Sa 


SOLE ..4 UPPER LEATHER 


ARMOUR LEATHER CO. 
| Chicago Boston New York 





stones THE BEST — 


VEGETABLE FLEXIBLE 
TANNED <i SPLITS 


SOLE LEATHER (RESEDD 
ST 


COMPOUNDS 


TANNERS’ SUGAR CLINTAN LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO., INC. -- BUFFALO, N. Y. 


/ WAN UPA ACTURERS 


TANNERS’ r 
) FINISHES | 


WEBER|and SMITH, INC. 
1)PIERCE STREET 
READING, MASS. » 


inl 
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MORITE BRAND 


Sulphonated and Compounded 
EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY. INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





The Original Dry Color 
for Splits and Suede 


(also in paste form 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


| 
| 
| 


Dry Colors + + Finishes 


Borax or Boric Acid 


United States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 


. ; bate R 
Menton %n “enon “enon Nn 9's GND GS det oa 
New York 
? Chicago 
Kansas City 
Philadelphia 
Distributors located in principal cities throughout the U.S.A Cleveland 





QUALITY’S UP...COST’S DOWN 
WHEN §eweetose’ 


replaces webs as 
ees e emt tee: by 


In leading sole leather tanneries everywhere, 
Sweetose Corn Syrup provides the preferred 
sugar solids for “wheel addition” . . . replacing 
corn sugar for better appearance, texture, work- 
ability and wearing qualities. 


Optimum Sugar Balance 


Sweetose Syrup contains the ideal balance of 
sugars of low and high molecular weight. It is 
noncrystallizing ... compatible with other wheel 
additives . . . facilitates more uniform penetra- 
tion into the leather. 


Easy to Use... Costs Less 
Unlike block or chip sugar, highly fluid Sweetose 
is ready to use... requires no meltdown. It is 
stored in tanks, pumped through pipe lines and 
automatically metered at point of use. Savings 
are significant ... both from bulk handling and 
on base cost of sugar solids. Why not investigate 
today? 
Write for brochure 


on the "Staley System” 
of Bulk Handling 


A. os STALEY REPRESENTED BY 


dailies *, Se ~ L.H. LINCOLN 
Decatur, Illinois AND SON, INC. 


Branch Offices in Atlanta, Boston, a 

Chicago, Cleveland, Kansas City, Coudersport, 
New York, Philadelphia, tees eae Cire: 
NT ae- latte a ee 
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LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 
FOUNDED IN '895 


offers courses in 


LEATHER ENGINEERING 


leading to the degrees of 


BACHELOR OF SCIENCE 


and 
MASTER OF SCIENCE 


Emphasis is placed upon the fundamentals of engineering and the 


application of basic scientific principles to leather technology 


Coeducational For further information 


State-operated write to Dr. Albert E. Chouinard, 
cholarships available Head of the Leather Engineering Department 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 
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Chicken Farmer Tells Why Egg Yolk Varies 
From Batch to Batch-- Recommends Synova 


A few weeks ago a down-east chicken farmer threw new light on an 
old tanning problem. He was asked why he didn't encourage his hens to 
lay egg yolks that were uniform from month to month. 


His answer may be old stuff to oldtime tanners. "Nothin' | do ever 
changes their feeding habits,’ he confided. Then he added some help- 
ful advice, ‘Eggs is fer eatin’ and Synova's fer tannin’. A suggestion 
that makes good sense to many modern tanners. 


Synova is Uniform 


For Synova is a true egg yolk synthetic that is absolutely uniform 
from batch to batch and from season to season. By using uniform 
Synova, tanners are able to upgrade their leather on the table. 


Synova has long storage stability too. Every supply drawn from 
warehouse has precisely the same properties as every other. This saves 
time, upgrades stock. Another time saver .. . Synova can be used at tem- 
peratures up to 130°F., eliminating chill floating and door changing. 


And plenty of money is saved as Synova is equivalent to a 5'/2c 
egg yolk . . . goes four times as far too. Costs run 22% less. Freight, 
handling and storage are cut by 75%. Stock can be held in sammy with- 
out mold. 


Try a Sample 


Sounds like a tall order for ANY fatliquor. And maybe it is. Yet 
all these advantages offered by Synova have been proved over and over 
again by profit-minded tanners. 


Perhaps you're now using natural egg yolk or a "replacement" and 
want to improve your leather and sweeten your profits. Then modern 
Synova is meant for you. Try itona no-risk basis. Let us ship you a trial 
sample. Write or phone today. 


It’s time you switched to Synova! 


SEABOARD CHEMICALS, INC. 
Dept. 11D, 30 Foster St. 


Salem, Massachusetts 


In Canada: Tennant Union, Ltd., Toronto 
Overseas Export: Wolff International, Inc., Milwaukee, Wisconsin, U. S. A. 
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